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From: Stephanie Kodish
To: McKaughan, Colleen
Subject: Pages of NGS comments dealing with LNB
Date: Wednesday, May 14, 2014 11:19:40 AM
Attachments: 01 NGS comments 1-3-14.pdf


Miller-Sahu report - FINAL 12-31-13.pdf


Colleen,
 
Apologies for this overdue email. I wanted to thank you, Administrator Blumenfeld and staff for our
 discussion the other week.
 
As follow-up on the question of low NOx burner credits, I attach comments we submitted on the
 proposed rulemaking for NGS. In the comments, discussion of the LNB credits is mainly found on p.
 20 – 31. The bulk of the discussion of the credits is p. 20 – 23; the remainder includes critique of the
 alternatives to postpone SCR and TWG more broadly. Those sections are elaborated in the Miller-
Sahu report, largely p. 8 – 12. Both are attached. I hope this is useful.
 
Best,
Stephanie
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January 3, 2014 
 
 
 
Via Email, Followed by Overnight Mail 
 
 
Anita Lee (Air-2) 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street 
San Francisco, CA  94105-3901 
r9ngsbart@epa.gov 
 



Re: Regional Haze Requirements for Navajo Generating Station 
EPA Docket No. EPA-R09-OAR-2013-0009 



 
Dear Ms. Lee: 
 
 These comments are submitted on behalf of the National Parks Conservation Association, 
Sierra Club, Grand Canyon Trust, and Natural Resources Defense Council (the “Conservation 
Organizations”), regarding the U.S. Environmental Protection Agency’s (“EPA”) proposed 
source-specific Federal Implementation Plan (“FIP”) for the Navajo Generating Station, located 
on Navajo Nation tribal lands.  These comments address both EPA’s proposed FIP, published on 
February 5, 2013, see 78 Fed. Reg. 8,273, and the supplement to the proposed FIP, published on 
October 22, 2013, see 78 Fed. Reg. 62,509.  The Conservation Organizations agree with and 
fully support EPA’s determination that Selective Catalytic Reduction Technology (“SCR”) 
controls are Best Available Retrofit Technology (“BART”) for control of nitrogen oxides 
pollutants at the three units at the Navajo Generating Station (“NGS”) coal-fired power plant and 
that SCR technology is required under the Clean Air Act.  EPA should further require particulate 
matter controls under the Clean Air Act’s BART requirements. 
 



INTRODUCTION 



 The Conservation Organizations represent thousands of Arizonans, tens of thousands of 
residents throughout the Four Corners region, and hundreds of thousands of people throughout 
the nation that care deeply about protecting the air quality in our national parks and wilderness 
areas in Utah, Arizona, Colorado, and the Southwestern United States.  The Clean Air Act 
(“CAA”) imposes a legal obligation on states and EPA to abate haze pollution in our Class I 
Areas—156 iconic national parks and wilderness areas.  42 U.S.C. § 7491.  The CAA requires 
that the air quality in Class I areas be returned to natural conditions and requires the installation 
of the “best available retrofit technology” (“BART”) on polluting units at various haze-causing 
sources.  Id. § 7491(a), (b)(2).  Navajo Generating Station (“NGS”) is the largest coal-fired 
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power plant in the West in terms of generating capacity.  Emissions from NGS contribute 
significantly to haze pollution and attendant visibility impairment in the region’s Class I areas. 
 
 Emissions from NGS significantly impair visibility at over 11 national parks and 
wilderness areas throughout a multi-state region, including the Grand Canyon National Park and 
Bryce Canyon National Park, both prized for their natural vistas.  These Class I areas preserve 
the region’s inspiring landscapes, rare geologic formations, and diverse wildlife and vegetation.  
They also serve as living museums of our nation’s history.  Visitors from across the nation and 
globe are drawn to these lands and their tourist dollars benefit state and local economies—in 
2011, Grand Canyon National Park alone drew over 4 million visitors.  See 78 Fed. Reg. at 8275.  
Because of the magnitude of the impact that large, coal-fired electric generating units (“EGUs”) 
like NGS have on these amazing landscapes, Congress directed EPA to impose the “best” air 
pollution control requirements on these sources to help achieve the national goal of eliminating 
anthropogenic sources of visibility impairment. 
 
 The Conservation Organizations support EPA’s proposed BART determination of 
February 5, 2013 as the superior and only legally defensible approach to controlling nitrogen 
oxides (“NOx”), and note that the benefits of the proposed controls are in fact even greater than 
EPA estimated.1  Moreover, EPA should require fabric filter baghouses as BART for particulate 
matter (“PM”) pollutants from NGS.  Stamper TSD at 39-50.  Strong BART controls for NGS 
pollutants is consistent with EPA BART decisions for coal-fired EGUs throughout the nation and 
is the correct result under the CAA. 
 
 The Conservation Organizations strongly oppose the alternatives EPA also outlined on 
February 5 that would delay installing pollution controls (the “EPA Delay Alternative”).  Any 
such delay would be contrary to law and the facts before EPA.  Similarly, on October 22, 2013, 
EPA circulated for comment “The Working Group” (“TWG”) alternative (the “TWG 
alternative” or “SRP alternative”), which are laden with off-ramps and also would delay or avoid 
installing pollution controls.  Both the EPA and TWG alternatives provide significantly less 
visibility improvement than BART and as such are contrary to law.  Rather than requiring the 
best available technology for reducing pollution and making reasonable progress on restoring 
visibility, in approving these two alternatives EPA instead proposes to find that lengthy delays 
and unenforceable, vague outcomes would result in equivalent or better visibility improvements.  
The EPA and TWG alternatives do not comply with the law and fail to achieve enforceable 
visibility improvements equivalent to or better than the SCR controls found to be BART for 
NOx.  EPA’s claims that certain economic and Tribal Authority Rule considerations support 
                                                 
1 See Technical Support Document prepared by Victoria Stamper, enclosed with this letter 
(hereinafter the Stamper Technical Support Document will be referred to as “Stamper TSD”).  
The Technical Support Documents and experts’ reports prepared in support of these comments, 
and their exhibits, are provided on the CD enclosed with this letter and together they constitute 
the Conservation Organizations’ comments. 
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disregard, or unbounded elasticity, for the BART requirements in the CAA are unsupported and 
unsupportable. 
 
 The Conservation Organizations request that EPA require SCR control of NOx pollutants 
and fabric-filter baghouses for PM pollutants as the best system of pollutant controls for NGS 
and require such controls be in operation as expeditiously as possible which is 2018. 
 



BACKGROUND 



I. THE CLEAN AIR ACT’S REGIONAL HAZE PROGRAM 



 Congress established “as a national goal the prevention of any future, and remedying of 
any existing, impairment of visibility in the mandatory class I Federal areas which impairment 
results from manmade air pollution.”  42 U.S.C. § 7491(a)(1).  In order to protect their “intrinsic 
beauty and historical and archeological treasures,” the regional haze program establishes a 
national regulatory floor and requires states or tribes to design and implement programs at least 
as stringent as this floor to curb haze-causing emissions located within their jurisdictions.2  To 
implement the regional haze program, a state or tribe is required to design an implementation 
plan to reduce, and ultimately eliminate, haze from air pollution sources within its borders that 
may reasonably be anticipated to cause or contribute to visibility impairment for any protected 
area located within or beyond that state’s boundaries.  When a haze plan fails to establish a 
program that is at least as stringent as the national floor, or where EPA assumes jurisdiction as is 
the case with NGS, EPA has an obligation to promulgate a FIP.  See 42 U.S.C. § 7410(c)(1).3 
 
 Each FIP must provide “emission limits, schedules of compliance and other measures as 
may be necessary to make reasonable progress towards meeting the national goal.”  42 U.S.C. 
§ 7491(b)(2).  Two of the most critical requirements for a regional haze FIP are requirements for 
(1) the installation of BART technology for delineated major stationary sources of pollution and 
(2) a long-term strategy for making reasonable progress towards the national visibility goal.  
40 C.F.R. § 51.308(d)(1)(i)(B).  The FIP must be designed to make reasonable progress towards 



                                                 
2 See H.R. Rep. No. 95-294, at 203-04 (1977). 
3 Congress granted EPA authority to treat Indian tribes in the same manner as states where 
appropriate, and directed EPA to promulgate rules specifying for which provisions of the CAA it 
is appropriate to treat tribes as states.  See 42 U.S.C. § 7601(d).  Pursuant to this authority, EPA 
issued the Tribal Authority Rule (“TAR”), 40 C.F.R. pt. 49.  Under the TAR, EPA found it 
appropriate for tribes to develop Tribal Implementation Plans (“TIP”) to administer the 
requirements of the CAA, similar to State Implementation Plans developed by states.  EPA also 
determined that it has the authority to develop a FIP when a tribe has not submitted a TIP or has 
submitted a TIP that EPA determines is inadequate.  See 40 C.F.R. § 49.11.  The NGS is located 
on the Navajo Nation.  The Navajo Nation deferred to the EPA to promulgate a FIP for NGS. 
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achieving natural visibility conditions in the affected Class I areas by 2064, when considered in 
conjunction with area SIPs.  See id. 
 
 BART limits are required for major stationary sources such as NGS that were in 
existence on August 7, 1977 and began operating after August 7, 1962, and that emit air 
pollutants that may reasonably be anticipated to cause or contribute to any impairment of 
visibility in a Class I area.  42 U.S.C. § 7491(b)(2)(A).  The term “major stationary source” is 
defined as a source that has the potential to emit 250 tons or more of any pollutant and falls 
within one of 26 categories of industrial sources defined by the Act.  42 U.S.C. § 7491(g)(7).  A 
source is subject to BART if it meets the above criteria and is responsible for an impact on 
visibility in a Class I area of 0.5 deciview or more.  40 C.F.R. Part 51, Appendix Y.  BART must 
be installed and operated no later than five years after the FIP approval.  Id. § 51.302(c)(4)(iv). 
 
 BART is defined by the CAA and EPA regulation as: 



an emission limitation based on the degree of reduction achievable through the 
application of the best system of continuous emission reduction for each pollutant 
which is emitted by an existing stationary facility.  The emission limitation must 
be established, on a case-by-case basis, taking into consideration the technology 
available, the costs of compliance, the energy and nonair quality (sic) 
environmental impacts of compliance, any pollution control equipment in use or 
in existence at the source, the remaining useful life of the source, and the degree 
of improvement in visibility which may reasonably be anticipated to result from 
the use of such technology. 



 
40 C.F.R. § 51.301; 42 U.S.C. § 7491(g).  This definition establishes the framework for 
conducting a BART analysis.  The agency must first identify the “best system of continuous 
emission reduction” for each relevant pollutant, which often produces a list of technologies that 
can be employed.  Id.  Once the best technology (or technologies) is selected, the agency should 
then apply the five-factor test (from the statute, incorporated into the regulation) to determine the 
best emission limitation achievable by that technology. 
 
 As will be discussed more fully below, BART for NGS is the emission limitation based 
on the best NOx control which is achieved with Selective Catalytic Reduction (“SCR”) 
technology plus combustion controls in the form of Low NOx Burners/Separate Over-Fired Air 
(“LNB/SOFA”) technology.  EPA’s initial proposed finding that SCR plus LNB/SOFA is BART 
for NGS is correct (and in fact, the benefits from these pollutant technologies are greater, and the 
costs lower, than EPA initially estimated).  EPA’s proposed findings that alternatives that allow a 
lengthy or even indefinite delay in installing SCR are “better than BART” are inaccurate, 
inconsistent with the CAA, and are arbitrary and capricious.  The statute and regulation do not 
permit EPA to postpone installation of BART controls, much less indefinitely as proposed under 
the TWG Alternative.  Doing so is contrary to the plain intent and purpose of the CAA which 
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mandates that antiquated, obsolete pollution sources that foul Class I areas install the best 
emission controls within five years of a final BART determination to help achieve the 
elimination of haze pollution in Class I areas. 
 
 By proposing to approve a delay alternative that extends the compliance deadline and 
significantly raises the BART emission limits, EPA effectively exempts NGS from actual BART 
requirements.  A delay in BART installation will result in emissions rates significantly higher 
than is allowed under the CAA and results in significant, continuing air pollution and visibility 
impairment in over 11 of our nation’s most prominent national parks and wilderness areas, 
including the Grand Canyon.  BART is a mandatory measure that must be implemented to 
achieve reasonable progress toward restoration of natural visibility conditions.  The CAA 
expressly requires the adoption of SIPs or FIPs that “contain such emission limits, schedules of 
compliance and other measures as may be necessary to make reasonable progress toward 
meeting the national goal . . . including” installation and operation of BART at BART-eligible 
sources that emit any air pollutant which may reasonably be anticipated to cause or contribute to 
visibility impairment in any Class I area.  42 U.S.C. § 7491(b)(2)(A) (emphasis added).4 
 
II. IF PROPERLY IMPLEMENTED, THE REGIONAL HAZE PROGRAM PROVIDES 



ENVIRONMENTAL, PUBLIC HEALTH, AND ECONOMIC BENEFITS THAT FAR 
OUTWEIGH ANY COSTS. 



 Pollutants that cause visibility impairment to national parks and wilderness areas are the 
same pollutants that harm public health.  Haze pollutants include NOx, SO2, PM, ammonia, and 
sulfuric acid.  NOx reacts with ammonia, moisture, and other compounds to form particulates 
that can cause and worsen respiratory diseases, aggravate heart disease, and lead to premature 
death.5  In addition, NOx is a precursor to ground level ozone, which is associated with 
respiratory diseases, asthma attacks, and decreased lung function.6  Similarly, SO2 increases 
asthma symptoms, leads to increased hospital visits, and can form particulates that aggravate 



                                                 
4 The only permissible exception from BART is when EPA, by rule promulgated with sufficient 
notice and opportunity for public comment, determines that the source does not either by itself or 
in combination with other sources “emit any air pollutant which may reasonably be anticipated to 
cause or contribute to a significant impairment of visibility in any mandatory class I federal 
area.”  Id. § 7491(c)(1) (emphasis added).  Further, the appropriate Federal Land Manager or 
managers must agree with the exemption before it can go into effect.  Id. § 7491(c)(3).  No 
Federal Land Manager has so agreed. 
5 See Technical Support Document regarding health impacts of coal plants and NGS authored by 
Dr. George D. Thurston, enclosed on accompanying cd (hereinafter referred to as the “Thurston 
TSD”).  See also (EPA, Health—Nitrogen Dioxide, http://www.epa.gov/air/nitrogenoxides/ 
health.html (last visited Dec. 23, 2013)). 
6 Thurston TSD at pp. 11-18. 
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respiratory and heart diseases and cause premature death.7  PM can penetrate deep into the lungs 
and cause a host of health problems, such as aggravated asthma, chronic bronchitis, and heart 
attacks.8 
 
 EPA has estimated that in 2015, full implementation of the Regional Haze Rule 
nationally will prevent 1,600 premature deaths, 2,200 non-fatal heart attacks, 960 hospital 
admissions, and over 1 million lost school and work days.9  The Regional Haze Rule and plans 
thereunder will result in health benefits valued at $8.4 to $9.8 billion annually.10  NGS is the 
source of significant amounts of harmful pollutants.  Using the mapping tool created and used by 
EPA, Dr. Thurston conservatively estimates that enforcement of BART requirements at NGS 
will result in total economic health benefits of $14 to $35 million per year.  Thurston TSD at 
p. 21.  Delays in implementing BART requirements simply continue the toll on human health 
and productivity to the entire region’s detriment.  Thurston TSD at p. 22. 
 
 These same haze-causing emissions also harm terrestrial and aquatic plants and animals, 
soil health, and moving and stationary waterbodies—entire ecosystems—by contributing to acid 
rain, ozone formation, and nitrogen deposition.  Nitrogen deposition, caused by wet and dry 
deposition of nitrates derived from NOx emissions, causes well-known, adverse impacts on 
ecological systems; in some places saturation of the soil already exceeds the “critical load” the 
ecosystem can tolerate.11  Acid rain causes acidification of lakes and streams and can damage 
certain types of trees and soils.  In addition, acid rain accelerates the decay of building materials 
and paints, including irreplaceable buildings, statues, and sculptures that are part of our nation’s 
cultural heritage.”12 
 
 Rigorously addressing visibility and, more specifically, visibility-impairing pollutants, 
leads to significant benefits and avoids the serious negative consequences outlined above.  
Across the country, national parks and wilderness areas are of great natural and cultural value 



                                                 
7 Thurston TSD; (EPA, Health – Sulfur Dioxide, http://www.epa.gov/air/sulfurdioxide/ 
health.html (last visited Dec. 23, 2013)). 
8 Thurston TSD, at pp. 3-11.  See also (EPA, Health & Environment—Particulate Matter, 
http://www.epa.gov/air/particlepollution/health.html (last visited Dec. 23, 2013)). 
9 Exhibit 1 (EPA, Fact Sheet—Final Clean Air Visibility Rule, http://www.epa.gov/visibility/ 
fs_2005_6_15.html (last visited Dec. 30, 2013)). 
10 Id. 
11 See, e.g. (NPS, Air Pollution Impacts Rocky Mountain National Park, http://www.nature.nps. 
gov/air/permits/aris/romo/impacts.cfm (last visited Jan. 2, 2014)). 
12 (EPA, Effects of Acid Rain, http://www.epa.gov/acidrain/effects/index.html (last visited 
June 19, 2012)). 
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and are also engines for sustainable local capital.  For example, in 2008, National Park Service 
units received over 274 million visits accounting for over $2.5 billion in revenue.13  National 
parks support $13.3 billion in local private-sector economic activity and 267,000 private-sector 
jobs.14  They attract businesses and individuals to the local area, resulting in economic growth in 
areas near parks that is an average of 1 percent per year greater than statewide rates over the past 
three decades.15  National parks generate more than four dollars in value to the public for every 
tax dollar invested.16  This tourism is a critical component of the economy of Arizona, Utah, and 
the Southwestern United States.  For example, in 2010, Grand Canyon National Park generated 
over 4.3 million recreation visits, in excess of $428 million in local spending, and more than 
6,100 jobs.17 
 
 Finally, requiring antiquated facilities to install pollution control technologies is a job-
creating mechanism in itself.  Each installation creates short-term construction jobs as well as 
permanent operations and management positions.18 
 
III. NAVAJO GENERATING STATION’S IMPACT ON CLASS I AREAS 



 Emissions from NGS negatively impact 11 Class I areas within 300 km of the plant in 
Arizona, Utah, and Colorado (Arches National Park, Bryce Canyon National Park, Canyonlands 
National Park, Capitol Reef National Park, Grand Canyon National Park, Mazatzal Wilderness 
Area, Mesa Verde National Park, Petrified Forest National Park, Pine Mountain Wilderness 
Area, Sycamore Canyon Wilderness Area, and Zion National Park). 19  Based on EPA’s 
                                                 
13 See (National Park System—Summary: 1990 to 2008 http://www.census.gov/compendia/ 
statab/2010/tables/10s1215.pdf (last visited Jan. 2, 2014)). 
14 Exhibit 2 (Hardner and Gullison, “The U.S. National Park System, An Economic Asset at 
Risk” (Nov. 2006) [prepared for the National Parks Conservation Association]. http://www. 
npca.org/assets/pdf/NPCA_Economic_Significance_Report.pdf (last visited Dec. 30, 2013). 
15 Id. 
16 Id. 
17 Exhibit 3 (Headwaters Economics, National Park Service Units: Economic Impacts of 
Visitation and Expenditures, http://headwaterseconomics.org/apps-public/nps/impacts/ (last 
visited Dec. 12, 2013). 
18 See, e.g., Exhibit 4 (New Jobs—Cleaner Air: Employment Effects Under Planned Changes to 
the EPA’s Air Pollution Rules.  Ceres & James Heintz, Political Economy Research Institute, 
University of Massachusetts (Feb. 2011)); see also (Ian Goodman & Brigid Rowan, Employment 
Impacts of Air-Pollution Controls at North Dakota Coal Plants (Nov. 2011) [prepared for Sierra 
Club], available at http://www.healthnothaze.com (last visited June 19, 2012). 
19 It should be noted that while EPA limits its BART review to Class I areas within 300 km of 
NGS, NGS also likely adversely affects air quality in a number of Class I areas just beyond the 











 
 
Anita Lee 
January 3, 2014 
Page 8 
 
 
modeling, NGS has a substantial impact on visibility in many of these areas.  For example, the 
Grand Canyon National Park, located only 29 kilometers from NGS, suffers 8.4 deciviews of 
visibility impairment due to the NOx pollutants from NGS.20  Capitol Reef National Park and 
Canyonlands National Park suffer 7.7 and 6.0 deciviews of visibility impairment due to NOx 
from NGS, respectively, and the total visibility impairment at all 11 of these Class 1 areas 
attributable to NOx from NGS is 48 deciviews.21  Each of the 11 Class 1 areas suffer visibility 
impairment due to NOx from NGS of over 1 deciview.22  National Park Service modeling shows 
NGS baseline impacts (decreases) to visibility at Capitol Reef and Grand Canyon National Parks 
of more than 6 deciviews; some of the worst impacts from a single coal plant to a national park 
in the nation.  See EPA Technical Support Document, Table 35, p. 110.  At Canyonlands 
National Park, the Class 1 area with the baseline most impacted by NOx from NGS, pollutants 
from NGS pollute the air an average 130 days every year.  That is, one-third of the year, NGS’s 
pollution obscures the air in Canyonlands to a degree readily-perceived by any human visitor.23  
Under EPA’s regulations it takes only .5 deciviews of negative impact to a single Class I area for 
a major source to be subject to BART.  Plainly, NGS is a huge stain on our national parks and 
wildernesses in the southwest. 
 
 The Regional Haze Rule establishes a target for achieving natural visibility conditions at 
all Class I areas by 2064, within 50 years.  Dramatic reductions in visibility impairment 
attributable to NGS are clearly a prerequisite to meeting this goal.24  EPA must limit NGS 
emissions to enable national parks and wilderness areas affected by NGS to achieve reasonable 
progress towards Congress’ stated visibility goal; likewise EPA has a duty to take all reasonable 
measures to adequately temper NGS’s contribution to visibility impairment. 



                                                                                                                                                             
300 km boundary.  Black Canyon of the Gunnison National Park and Weiminuche, La Garita, 
Wet Elk, Superstition, and Sierra Ancha Wilderness Areas are all within 400 km of NGS and 
would likely experience improved air quality as a result of BART pollutant controls at NGS.  
Stamper TSD at p. 35. 
20 78 Fed. Reg. at 8,287. 
21 Id. 
22 Id.  At 1 deciview, the “smog effect” of the pollution is obvious.  It should also be noted that 
particulate matter (“PM”) also likely affects these Class I areas but because EPA has incorrectly 
assumed it need not address particulates, the precise nature or level of particulate contribution to 
the haze problem has not been identified by EPA.  It is likely that NGS’ negative impact on these 
Class I areas is even greater than disclosed by EPA when PM is also accounted for. 
23 Id. 
24 It must also be noted that absent timely reductions in NGS emissions, it will be nearly 
impossible to know what other sources in the region must do in the first implementation phase 
(by 2018) of SIP revisions. 
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DISCUSSION AND ARGUMENT 



I. OVERVIEW OF EPA PROPOSALS. 



 On February 5, 2013, EPA published is proposed BART determination for NOx 
emissions from NGS.  78 Fed. Reg. 8,274.  In the February determination, EPA found, under the 
TAR, that BART for NGS NOx emissions was necessary and appropriate, consistent with the 
requirements of the CAA.  78 Fed. Reg. at 8,279.  See also 40 C.F.R. § 49.11.  EPA applied the 
BART five-factor test set forth in the CAA and EPA regulation and as a result, finds that SCR, in 
combination with Low NOx Burners/Separated Overfired Air (“LNB/SOFA”), can achieve 0.05 
lb/MMBtu with an emission limit of 0.07-0.08 lb/MMBtu on a 30-day rolling average.  78 Fed. 
Reg. at 8,280.  This combination gives the largest reduction in NOx pollutants and the best 
visibility improvement to the 11 affected Class 1 areas and as such, EPA finds that it is BART 
for NGS NOx emissions.  78 Fed. Reg. at 8,287-88.  EPA also found, incorrectly in the view of 
the Conservation Organizations, that PM at NGS is “well-controlled” and therefore made no 
BART determination regarding PM and proposed no new controls or emission limits for PM 
pollutant emissions at NGS.  78 Fed. Reg. at 8,279. 
 
 Also on February 5, 2013, EPA, claiming concern regarding potential economic impacts 
of NGS’ owners/operators choosing to shut the plant down rather than install the required BART 
controls, requested comment on an alternative that would delay installation of the BART 
controls.  78 Fed. Reg. at 8,288.  Specifically, instead of requiring that BART be installed as 
expeditiously as possible as is required in EPA regulations (here all three units no later than 
2018), EPA proposed allowing NGS to delay installation of SCR until 2021 for one unit, 2022 
for the next, and the third in 2023.  Id.  (Variations on this proposal delayed installation even 
further).  78 Fed. Reg. at 8,290.  (hereinafter the “Delay Alternative”).  EPA justified the 
February Delay Alternative by applying a “total emissions” or NOx cap concept and claiming 
that, taking into account the “early” adoption of LNB/SOFA, the total NOx emissions from NGS 
would still be within an acceptable range.  78 Fed. Reg. at 8,289-90.  EPA did not model the 
impacts of the delay or NOx cap alternative on the Class I areas impaired by NGS emissions. 
 
 Finally, on October 22, 2013, EPA supplemented its February 2013 proposal.  EPA stated 
that it had evaluated an alternative proposal for NOx emissions control (or delayed control) at 
NGS by a group of stakeholders known as the Technical Working Group (“TWG”).  In its 
October 2013 supplement, EPA proposed to find that the TWG alternative is “better than 
BART.”  78 Fed. Reg. at 62509.  The TWG alternative relied on a lifetime cap of NOx emissions 
over 2009 to 2044 and proposed to maintain NOx emissions within that cap but did not specify a 
particular scenario (or even handful of scenarios) for doing so.  78 Fed. Reg. at 62513-15.  The 
TWG alternative is extremely varied and results in an almost limitless number of scenarios, none 
of which are enforceable.  EPA baldly stated that it believed the NOx cap would result in greater 
reasonable progress than EPA’s proposed BART determination toward the national visibility 
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goal in the 11 Class 1 areas polluted by NGS, 78 Fed. Reg. at 62,518, but again, neither the 
TWG nor EPA has completed modeling of the TWG alternative to determine impacts on 
visibility in affected Class I areas to verify or support that statement.25 
 
 The Conservation Organizations are sensitive to the political desire of a number of the 
interested parties and EPA to settle all issues related to NGS with a “package deal” under the 
BART rubric.  While the Conservation Organizations share the desire to identify and support a 
comprehensive plan to conclusively address NGS pollution with an enforceable solution, the 
Conservation Organizations do not believe that desire to resolve the myriad NGS issues should 
lead to EPA absolving NGS from legal obligations to reduce pollutants impairing visibility in 
national parks and wilderness areas.  BART is NGS’s legal obligation and any “package deal” 
must comply with that obligation. 
 
 The Conservation Organizations fully support EPA’s initial determination that SCR 
controls for NOx, installed as expeditiously as possible (which is not later than 2018) is BART 
for NGS and is the correct result under the law.26  The Conservation Organizations further 
support EPA’s determination of BART for NGS as the correct result for the health of area 
residents.  EPA’s Delay Alternative is not BART nor “better than BART” and the TWG 
alternative is wholly outside the boundaries of the law as not accomplishing even the barest goals 
of the Clean Air Act and it is not enforceable. 
 
II. EPA CORRECTLY DETERMINED THAT A NOX BART DETERMINATION FOR 



NGS IS “NECESSARY AND APPROPRIATE.” 



 EPA is proposing to find, pursuant to the TAR, that a BART determination for NOx for 
NGS is “necessary and appropriate.”  See 78 Fed. Reg. at 8,279.  See also, 40 C.F.R. § 49.11.  
NGS is plainly subject to BART under the statutory and regulatory criteria and it is a huge 
source of pollutants (the largest coal-fired power plant in the West) in close proximity to a large 
number of Class I areas.  78 Fed. Reg. at 8,275.  See also 2008 Comments from National Park 
Service (“NPS”).  It significantly pollutes the air in over 11 national parks and wildernesses.  In 



                                                 
25 EPA also claims, with no authority, that the TWG Alternative will somehow absolve NGS of 
its haze obligations related to any Reasonably Attributable Visibility Impairment (“RAVI”) 
finding that may be made for NGS.  78 Fed. Reg. at 62, 513, n.21.  This is absolutely incorrect.  
RAVI and BART are two distinct and separate regulatory obligations under the CAA and, most 
importantly, the TWG Alternative satisfies neither one. 
26 As set forth in detail below and in the Stamper TSD and the Report by David Marcus (on 
enclosed cd), the evidence supporting EPA’s determination that SCR is BART for NOx control at 
NGS is even stronger than discussed by EPA.  Further, also as set forth in more detail below, the 
Conservation Organizations argue that BART is also necessary for the control of particulates at 
NGS. 
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fact, the Federal Land Managers and EPA have known that NGS is a significant contributor to 
and cause of visibility impairment in national parks for a very long time.  See e.g., 56 Fed. Reg. 
50,172 (Oct. 3, 1991) (EPA finds NGS emissions contribute to visibility impairment in Grand 
Canyon National Park); 74 Fed. Reg. 44313, 44316, 44,331-32 (Aug. 28, 2009).  Even after 
installation of LNB/SOFA at NGS, it remains the third-largest emitter of haze pollutants in the 
West.  See Stamper TSD at p. 1 (from data from EPA Clean Air Markets Database.)  
Significantly, according to EPA itself, Congress mandated heightened protection for the air 
quality in Class I areas like the Grand Canyon and Canyonlands National Parks—two of the 
many national treasures that are dirtied by the pollutants from NGS.  BART for NGS is 
necessary and appropriate under the facts and the requirements of the Clean Air Act and it is 
long past due. 
 
III. EPA CORRECTLY IDENTIFIED THE INSTALLATION OF SCR PLUS LNB/SOFA 



AS BART FOR CONTROL OF NOx EMISSIONS FOR ALL NGS UNITS. 



 Evidence supporting the determination that SCR is BART for the control of NOx 
pollutants at NGS is strong.  EPA made the correct decision under the facts and the law when it 
proposes to find that SCR, coupled with LNB/SOFA is BART for the control of NOx pollution 
from NGS and in fact, the evidence supporting EPA’s determination is even stronger than set 
forth by EPA in its decision.  SCR with LNB/SOFA is capable of much better pollutant removal, 
at lower costs, than outlined in EPA’s BART determination, demonstrating that EPA’s 
determination to require SCR plus LNB/SOFA as BART for NOx emissions at NGS is proper 
and well justified.  SCR with LNB/SOFA is the most effective and cost-effective pollutant 
removal technology with significant visibility benefits to all affected Class I areas, both singly 
and cumulatively.  As such SCR with LNB/SOFA is BART for NOx removal at all NGS units. 
 



A. SCR Performs Even Better for NOx Removal (0.04 lb/MMBtu) Than Found by 
EPA. 



 As detailed in the Stamper TSD and in the Miller/Sahu Technical Support Document 
(“Miller/Sahu TSD”), SCR typically is designed for even better NOx removal than identified in 
EPA’s decision.  SCR is typically designed for and is achieving 90% NOx removal, not the 
approximately 75% identified in EPA’s draft determination.27  Stamper TSD at pp. 3-5 (citing to 



                                                 
27 It should be noted that EPA used a proper NOx emissions baseline when determining BART in 
this case.  In accordance with its own regulations and guidelines, EPA properly considered NGS 
NOx emissions from the time period of 2001-2003 for its analysis.  78 Fed. Reg. at 8,284-85.  
This baseline does not include the “voluntary” installation of the LNB/SOFA at a later date.  It is 
important for EPA to use baseline emissions data that are consistent across EGUs in order to 
consistently assess a technology’s performance.  EPA then later takes existing controls into 
account in the cost analysis where they are properly considered, because costs are a more source-
specific factor.  This method also helps ensure that EGUs do not try to game the system with 











 
 
Anita Lee 
January 3, 2014 
Page 12 
 
 
various SCR-vendor representations).  Many other EGUs that have installed SCR are achieving 
90% NOx pollutant removal with emission rates at 0.04 lb/MMBtu, Stamper TSD at pp. 6-8, and 
that same level of removal should be required as BART at NGS.  Stamper TSD at p. 9.28  Most 
recently, in its FIP for the San Juan Generating Station in New Mexico, EPA determined that 
SCR was the most cost-effective pollution control for NOx and imposed a NOx BART emission 
limit of 0.05 lb/MMBtu on a 30 boiler-operating-day average basis.  Stamper TSD, pp. 7-8.  
Moreover, in its response to comments on the San Juan BART determination, EPA confirmed 
that several EGUs have achieved NOx emission rates of 0.05 lb/MMBtu or lower, citing to actual 
emission rates at Seminole Units 1 and 2, Morgantown Units 1 and 2, and Cope Generating 
Station.  Id.  The Dry Fork plant in Wyoming has never emitted NOx higher than 0.04 lb/MMBtu 
on a 30-boiler-operating-day average basis.  Stamper TSD, pp. 6 and 8. 
 
 The Conservation Organizations have also corrected a number of EPA’s calculations, 
further demonstrating that SCR as BART will perform much better than EPA has indicated.  The 
Conservation Organizations have used properly-updated emissions data, have corrected for 
EPA’s improper use of 30-day limits as annual rates, and have based their calculations on 
installation of SCR “as expeditiously as possible” (by 2018).  Miller/Sahu pp. 3-6.  The effect of 
these corrections shows that BART performance improves by approximately 26% over EPA 
estimates.  Sahu/Miller p. 7. 
 
 Because SCR has been demonstrated to perform much better than proposed here, EPA’s 
BART determination is plainly conservative.  Based on the capabilities of SCR as demonstrated 
by vendor materials and requirements and actual operations at other EGUs around the country, 
EPA should have evaluated costs and visibility benefits of SCR systems designed to meet, in 
combination with the already-installed LNB/SOFA, NOx limits no higher than 0.04 lb/MMBtu 
on a rolling 30-boiler-operating-day average basis.  A NOx limit of 0.04 lb/MMBtu is 
conservative representing 83% removal across the SCR systems that would be instated at the 
NGS units and as such it would provide a reasonable margin of operating safety for the owners 
and operators of NGS. 
 



B. SCR is Even More Cost-Effective at NGS Than Demonstrated by EPA. 



 EPA’s determination that SCR coupled with LNB/SOFA at all NGS units is BART for 
NOx removal is fully supported, and again, is very conservative in that EPA overestimated a 
number of costs associated with installation and operation of SCR at NGS.  EPA properly 



                                                                                                                                                             
early “voluntary” installation of less than best pollutant controls to try and make best controls 
later look less effective.  See also, Miller/Sahu pp. 4-5. 
28 See also, Exhibit 5 (ICAC SCR White Paper) at pp. 7-8, discussing the long history and use of 
SCR by many facilities in the United States and Europe, where SCR is performing well at 90% 
pollutant removal efficiencies.  SCR is well-known, well-utilized pollutant control technology. 
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adjusted some of the cost estimates submitted by Salt River Project (“SRP”) as improper or not 
allowed under accepted methodologies.  For example, EPA made revisions to the Sargent & 
Lundy report to exclude certain costs not properly allowed in BART analysis.  Stamper TSD at 
p. 10.  EPA also properly used a lower interest rate than that used by SRP in the amortization of 
capital costs.  EPA used 7% instead of SRP’s very-inflated and unsupported 9.8%.  While EPA’s 
interest rate is more accurate, it is still very conservative in that an even lower rate would be 
proper.  Id.  EPA also properly excluded costs of other pollutant-control technologies that had 
been inserted by SRP into cost estimates for SCR as the inclusion of costs for other pollutant 
control technologies improperly inflated the costs of SCR.  Id. 
 
 While EPA’s cost effectiveness determination is well-supported, a number of errors 
and/or inconsistencies contribute to EPA still overestimating costs of SCR at NGS meaning that 
SCR is even more cost-effective than determined by EPA. 
 
 First, SRP grossly overestimated outage costs associated with installation and “pre-
installation” work that is unsupported, often inflated, and should have been excluded under the 
same rationale that EPA excluded cost of other pollutant control technologies.  See Stamper TSD 
pp. 11-12.  Second, SRP and EPA overestimated catalyst costs for SCR.  The cost used by SRP 
is almost twice the low end of the range that vendors have typically quoted for catalyst costs.  
Stamper TSD p. 13.  Moreover, accepting SRP’s very high catalyst cost is inconsistent with 
BART determinations elsewhere.  In its analysis of BART for NOx control at Colstrip Units 1 
and 2 in Montana, EPA relied on a 2010 study showing catalyst prices as low as $4,000/m3 with 
average prices at $5,000-6,000/m3, not the inflated $8,000/m3 claimed by SRP.  Id.  Third, EPA 
relied on SRP’s improper statement of the cost of auxiliary power; SRP relied on market rates 
which are in excess of the busbar cost.  Stamper TSD p. 14. 
 
 Similarly, EPA failed to correct SRP’s overstatement of the annualized capital costs in a 
number of ways.  Stamper TSD pp. 14-15.  The assumed lifetime of an SCR system for NGS 
should be at least 30, not 20 years.  A thirty-year lifetime for SCR is itself very conservative as 
many SCRs installed in Europe in the 1980s are still in operation today.  An analysis prepared by 
Black & Veatch for another facility assumed a 40-year lifetime for SCR.  Stamper TSD p. 15.  In 
fact, the lifetime of an SCR retrofit is generally set equal to the remaining useful life of the 
facility—in this case 2044.  Id.  There is no support in the record for SRP’s assertion of a 20-year 
lifetime and the cost assumptions associated with it. 
 
 EPA also used an interest rate for cost of capital that is too high, even after it corrected 
for SRP’s inflated rate.  EPA utilized 7% noting that it is the “social” interest rate and that the 
social rate is proper for analyzing BART.  EPA’s 7% rate is still too high, however, because the 
Office of Management and Budget (“OMB”) has recently published a social interest rate of 2.8% 
for a 20-year amortization period.  EPA’s Control Cost Manual directs using the social interest 
rate set by OMB.  Stamper TSD p. 16.  And, in fact, it is uncertain that the social interest rate is 
the correct rate to use in a BART determination because cost effectiveness determinations for 
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BART do not appear to fall within the scope of “cost analyses related to government regulations” 
where the social interest rate is appropriate.  Rather, a source-specific rate of interest—the rate at 
which NGS can borrow—may be the correct rate to use in this BART determination.  Stamper 
TSD p. 17.  That interest rate appears to properly fall within a range of 2.9% (the cost of capital 
for SRP) and 4.9% (the cost of capital for Arizona Public Service).  Stamper TSD pp. 24-25.  In 
any of these cases, the proper interest rate is well below the 7% that EPA used. 
 
 By correcting for the underestimate of SCR performance, and correcting for 
overestimates of various costs associated with SCR, the Conservation Organizations demonstrate 
that SCR is even more cost-effective than estimated by EPA.  The Conservation Organizations 
conservatively assumed 80 to 84% NOx pollutant removal at each of the three NGS units with 
the installation of SCR (using the proper 2001-2003 baseline, Stamper TSD p. 26) and then 
adjusted costs to: 1) make the method used consistent with the overnight costing methodology in 
EPA’s Control Cost Manual; 2) account for a more-accurate catalyst cost; 3) move auxiliary 
power costs into operations and maintenance and use a more accurate cost per unit of electricity; 
4) adjust the cost of reagent such that it is not inflated; 5) use a proper, lower interest rate of 
4.9% (the most conservative rate that is correct); and 6) adjust the lifetime of the SCR controls to 
reflect 30, not 20 years.  See Stamper TSD pp. 20-26.  EPA properly found that SCR plus 
LNB/SOFA is cost-effective at NGS at $2,240 per ton of NOx removed (at an emission rate of 
0.05 lb/MMBtu.)  The corrected cost-effectiveness shows that SCR is even more cost effective 
than determined by EPA: $1,412 per ton for Unit 1, $1,331 per ton for Unit 2, and $1,497 per ton 
for Unit 3.  See Table 2, Stamper TSD p. 28.  And even assuming only a 20-year lifetime for 
SCR, the cost-effectiveness is even better than estimated by EPA.  Id. 
 
 Plainly, EPA’s determination that SCR plus LNB/SOFA is BART for NOx control at 
NGS is the correct, fully-supported and fully-supportable decision. 
 



C. The Visibility Benefits of SCR Are Higher Than Modeled by EPA. 



 The visibility benefits to 11 national parks and wilderness areas of SCR pollutant controls 
at NGS are likely even greater than those modeled by EPA due to the incorrect assumptions 
outlined above regarding SCR performance, coupled with some unwarranted assumptions 
regarding sulfate emissions made by EPA when assessing SCR. 
 
 In analyzing SCR at NGS, EPA overestimated the potential increase in sulfate emissions 
that may come with the addition of SCR controls.  First, EPA assumed a higher conversion rate 
across the catalyst than that used by Sargent & Lundy.  The conversion rate used by EPA is high 
when compared to other examples of SCR systems designed for 80 to 90% NOx control.  Other 
EGUs have installed (or are planning to install) SCR systems utilizing low SO2 to SO3 
conversion catalysts designed to achieve 80 to 90% NOx control.  See Seminole, Morgantown, 
Cope, and San Juan examples in Stamper TSD pp. 32-33.  See also, Exhibit 5.  To be consistent 
with EPA’s own modeling for the San Juan plant, EPA should have assumed a conversion rate 
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no higher than 0.5%.  Stamper TSD p. 33.  Similarly, EPA appears to have erroneously used a 
higher coal sulfur content than SRP has indicated is actually used at NGS.  EPA should correct 
its calculations to reflect a 0.593% sulfur content, not the 0.772% that EPA appears to have used 
in its calculations.  With more realistic sulfate rates modeled for the SCR at NGS scenarios, the 
visibility benefits of SCR technology at NGS would be even greater than modeled by EPA. 
 
 Even with errors in SCR performance and sulfate emissions, EPA modeling shows 
significant visibility benefits from SCR at NGS far in excess of any other control technologies.  
NGS is a huge source of air pollution to many national parks and wilderness areas.  NGS is just 
29 km from the northern reach of Grand Canyon National Park.  There are 11 Class I areas 
within 300 km of NGS (and a number more negatively affected by pollutants from NGS within a 
range of 520 km, see modeling spreadsheets attached to Miller/Sahu TSD).  All of them are 
polluted from NGS emissions, many to a very significant degree.  EPA’s modeling, even with 
the errors identified above, showed the greatest visibility benefits to these Class I areas, both 
singly and cumulatively, with SCR plus LNB/SOFA controls at NGS.  This combination of 
controls provides at least one deciview of improvement in all of the Class I areas modeled.  
78 Fed. Reg. at 8,287.  In fact, the modeling demonstrates far more than one deciview benefit at 
75% of the 11 affected Class I areas.  With SCR plus LNB/SOFA pollution controls at NGS, 
EPA’s modeling (even with errors) showed a very substantial 5.4 deciview improvement in air 
quality at both Grand Canyon and Capitol Reef National Parks and 4.6 deciview improvement in 
air quality at Canyonlands National Park.  These are among the single largest improvements in 
air quality to national parks from anywhere within the haze program.  Cumulatively, according to 
EPA’s model, the air quality in 11 national parks and wilderness areas will improve by 35 
deciviews with the installation of SCR plus LNB/SOFA pollution controls at NGS amounting to 
a 73% improvement in the visibility impairment attributable to NGS.  78 Fed. Reg. at 8,287.  
This improvement far exceeds the improvement with any other technology or combinations of 
technologies.  Id.  See also, Stamper TSD p. 35. 
 
 Modeling by the Conservation Organizations shows even greater visibility improvement 
than demonstrated by EPA, due in part to the necessary corrections to EPA’s calculations 
outlined above and in Miller/Sahu.  See Miller/Sahu Table 7, Figs. 1 and 2 and Table 10, Figs 8 
and 9.  See also modeling spreadsheet attached to Miller/Sahu showing visibility modeling 
results.  SCR produces considerably superior visibility benefits over any other technology or any 
alternative that has been proposed. 
 
 Plainly, SCR plus LNB/SOFA is BART for NGS and EPA is correct in its determination.  
SCR plus LNB/SOFA is the best-performing technology for NOx pollutant control and it is cost-
effective.  It achieves significant visibility benefits across all of the Class I areas that are polluted 
by NGS, far more than any other technology or combinations of technologies.  EPA is correct in 
finding that SCR plus LNB/SOFA is BART for NGS and its installation must, in accordance 
with the Clean Air Act and EPA’s own regulations, be installed as expeditiously as possible and 
not later than 2018. 
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D. As Expeditiously As Possible Requires Installation and Full Implementation of 
SCR on All Three NGS Units Within 3.5 Years (No Later Than 2018). 



 The outside five-year deadline for installation and implementation of BART cannot be 
the automatic default deadline, where, as here, BART can be installed and operating in a shorter 
timeframe.  The Clean Air Act requires sources to “procure, install, and operate BART controls 
“as expeditiously as practicable but in no event later than five years after the date of approval of 
a plan revision.  42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same).  
When Congress enacted the CAA, it often mandates compliance “as expeditiously as practicable, 
but in no event later than a set number of years—as Congress required for BART.  See, e.g., 
42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas as attainment, nonattainment, or 
unclassifiable “as expeditiously as practicable, but in no case later than 2 years after the agency 
promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) (existing sources must comply with 
NESHAPs “as expeditiously as practicable, but in no event later than 3 years after the effective 
date of such standard); id. § 7502(a)(2)(A) (nonattainment areas must achieve attainment “as 
expeditiously as practicable, but no later than 5 years from the date such area was designated 
nonattainment”).  Had Congress intended to allow sources to install BART at any time within 
five years it would have drafted § 169A to say so (as it has with other provisions in the CAA).  
Instead, Congress used the same language that it used elsewhere in the Clean Air Act to require 
sources to install BART as quickly as possible, but within five years at the very latest. 
 
 Judicial opinions interpreting similar “as expeditiously as practicable” compliance 
deadlines read this language to require compliance as soon as possible, not as providing a five-
year default deadline in all instances.  Because the “as expeditiously as practicable” compliance 
deadline “appear[s] in several places in [the] statutory text,” it is “generally read the same way 
each time it appears.”  See Ratzlaf v. United States, 510 U.S. 135, 143 (1994).  When the CAA 
requires compliance as expeditiously as practicable but not later than a certain date, the date 
listed in the statute is an “outside date” and does not provide a “license” for a state or regulated 
entity “to take its time in complying with” the Act.  Am. Lung Ass’n v. Kean, 856 F. Supp. 903, 
908 (D.N.J. 1994); see also, Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. 
Cal. 1991) (similarly noting that the “as expeditiously as practicable, but in no event later than” 
standard provides an “outside limit” for compliance).  Compliance before the “outside date” is 
required whenever earlier compliance is possible.  Union Elec. Co. v. EPA, 427 U.S. 246, 259 
(1976). 
 
 Here, EPA’s proposal to set a compliance deadline at the five-year “outside date” is 
unreasonable because it is possible to install SCR at NGS in three and a half years or less.  EPA 
does not offer a technical basis for its proposed 5-year compliance date.  EPA has explained 
elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 
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approximately 35 months for SCR installation at power plants with multiple SCR units.29  In its 
BART determination for San Juan Generating Station, EPA concluded that that past SCR 
installations have required an average of between 37 and 43 months to design and construct.30  A 
range of studies and practical experience have identified that SCR can typically be installed in 
less than 5 years.31  With multiple SCRs for the same plant, there are numerous duplicative 
design, engineering, procurement, fabrication, installation, and commissioning synergies, that 
can speed up the overall timeline. 
 
 EPA points to no site-specific factors at NGS that would require a longer-than-average 
installation time for SCR (particularly in light of the fact that it appears contractors in the region 
will not be overwhelmed).  EPA‘s proposed five-year compliance deadline fails to meet the 
requirement that SCR be installed “as expeditiously as practicable.”  Instead, EPA should set a 
3.5-year compliance deadline for SCR installation at NGS. 
 
IV. BART IS REQUIRED FOR THE CONTROL OF PARTICULATES AT NGS. 



 EPA is incorrect in its determination that it need not evaluate BART for control of 
particulates at NGS because particulates are “well-controlled” with a plant-wide limit of 0.060 
lb/MMBtu.  78 Fed. Reg. at 8,279.  This limit was not based on any BART analysis and it does 
not reflect a well-controlled PM emission rate for a coal-fired EGU.  Rather, this limit is simply 
a carry-over from what EPA and/or the state has historically applied to NGS when the units were 
considered under the Arizona State Implementation Plan.  Stamper TSD p. 40.  This ‘historical 
carry-over approach’ is not BART and does not meet the requirements of the CAA. 
 
 The first step in any BART analysis is to determine what the available technologies for 
pollutant control are and how well they perform.  It is plain, under even the first step of BART 
analysis, that the current electro-static precipitators (“ESPs”) do not reflect the best system of 
control for PM at NGS.  EPA’s determination regarding NGS PM controls is also utterly 
inconsistent with its recent determination for the Four Corners coal-fired power plant within the 
same region.  The Four Corners plant currently emits PM at or below 0.03 lb/MMBtu, a much 



                                                 
29 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies 
for Multipollutant Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ 
multi102902.pdf; see also 75 Fed. Reg. 45,210, 45,273 (Aug. 2, 2010) (proposed Transport 
Rule) (It takes approximately 21 months to construct a SCR unit to reduce emissions of NOx.); 
Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx Emissions From 
Fossil Fuel-Fired Electric Power Plants (2009). 
30 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport 
FIP, Docket EPA-R06-OAR-2010-0846, at 71-72 (Aug. 5, 2011). 
31 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, 
May 2012. 
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better rate than NGS’ current limit.  Stamper TSD p. 40-41.  Yet, EPA has found that the existing 
controls at Four Corners do not constitute BART for PM.  77 Fed. Reg. 51,637 (Aug. 24, 2012).  
Recent best available control technology (“BACT”) determinations for coal-fired utility boilers 
reflect PM limits of 0.010 lb/MMBtu with the use of fabric filter baghouses.  The NGS PM limit 
is 6 times higher than those recent requirements for best control technology.  It is simply false for 
EPA to find that NGS particulates are “well-controlled.”  Stamper TSD p. 40.  Moreover, EPA 
allows the PM limits to be violated during startup and shutdown.  BART requires the best system 
of continuous controls.  The very high PM limits for NGS are not a continuous system of PM 
reduction.  Id.  EPA provides no explanation for its inconsistent approach to NGS and it is 
unsupported.  Stamper TSD p. 41. 
 
 Fabric filter baghouses should have been evaluated as BART at NGS and such evaluation 
would demonstrate that they are necessary to meet the visibility requirements of the CAA.  
Fabric filter baghouses are the best system of continuous PM control.  They have been in use for 
a very long time—since the 1970s—and are cost effective at $43 per ton of PM removed.  See 
Stamper TSD pp. 41-48.  In fact, there are efficiencies for NGS to install baghouses to meet 
BART because they will likely be necessary for NGS to meet EPA’s Mercury and Air Toxics 
Rule.  Stamper TSD pp. 49-50.  They will ultimately also save NGS money in that they will 
result in cost savings on electricity.  Stamper TSD p. 45-46.  Because EPA did not assess BART 
for PM at NGS, there is no modeling for PM, but it is likely that the affected Class I areas would 
show significant visibility improvements if NGS particulate emissions were reduced to the 
degree possible with baghouse technology.32  EPA should revise its determination and complete 
a BART analysis for PM which includes evaluation of fabric filter baghouses. 
 
V. THE EPA DELAY ALTERNATIVE AND THE TWG ALTERANTIVE CANNOT BE 



APPROVED AS THEY ARE NOT BETTER THAN BART. 



A. EPA May Only Approve an Alternative That Is Better Than BART. 



 EPA may approve an alternative to BART for sources that are subject to BART only 
under certain limited circumstances given that they are the most significant polluters of Class I 
areas.  The fundamental legal requirement for an alternative to BART is a demonstration that the 
alternative will “achieve greater reasonable progress toward natural visibility conditions” than a 
traditional BART determination under Appendix Y.  40 C.F.R. § 51.308(e).  The alternative must 



                                                 
32 As noted below and in Dr. Thurston’s report, particulates are a significant health concern as 
well.  Particulates from coal-fired EGUs affect the health of people living near the plants in very 
significant and negative ways.  Cutting particulate emissions from NGS will have decided health 
benefits for the communities surrounding the coal plant.  See infra Part VI (discussing expert 
report of Dr. Thurston). 
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be supported as better-than-BART by the clear weight of evidence.  Id. § 51.308(e)(2)(i)(E).  
Only then may EPA approve a better-than-BART alternative.33 
 
 There are then two ways that EPA can compare an alternative to BART to demonstrate 
that the alternative provides “greater reasonable progress.”  See 40 C.F.R. § 51.308(e)(3); id. 
§ 51.308(e)(2)(i)(E).  In the first case, the “distribution of emissions” must be shown to be 
substantially similar under BART and the alternative measure; in addition, the alternative 
measure must provide “greater emissions reductions.”  Id. § 51.308(e)(3).  The regulations 
provide only one other path to demonstrating greater reasonable progress, which is to perform 
modeling to demonstrate that visibility does not decline in any affected Class I area and there is 
an overall improvement in visibility.  Id.34 
 
 For the two alternatives under consideration here—the EPA “Delay Alternative” 
proposed in February of 2013, and the TWG Alternative, proposed more recently—EPA has not 
demonstrated and cannot demonstrate that the alternatives will achieve greater reasonable 
progress toward natural visibility conditions than BART.  There are multiple flaws with EPA’s 
proposals for each alternative, including improper use of a total NOx cap concept that fails to 
make greater reasonable progress than BART, use of an improper emissions baseline that 
artificially expands the cap for the alternatives only, and a complete lack of modeling by EPA or 
TWG to demonstrate reduced visibility impacts from the alternatives.  EPA must reject both 
alternatives as inadequate under the law and not better than BART. 
 



                                                 
33 While EPA cites to the Tribal Authority Rule (“TAR”) as authority to approve its Delay 
Alternative, EPA’s reliance on the TAR in this instance is misplaced.  EPA has already, under 
the TAR, properly determined that BART is necessary and appropriate.  78 Fed. Reg. at 8,279.  
And, EPA has then properly determined that SCR plus LNB/SOFA is BART.  78 Fed. Reg. at 
8,287-88.  With its BART determination, EPA has set the standard against which any alternative 
must be measured and EPA cannot use the TAR to change that.  EPA’s use of the TAR in this 
instance is a slippery slope—with its reasoning, EPA could use the TAR to justify any decision 
that strays from the law as dictated by Congress, the very definition of arbitrary and capricious.  
Further, EPA’s use of the TAR to justify worse air quality for tribes than would otherwise be 
required is particularly dubious, especially in light of EPA’s Environmental Justice obligations 
under Executive Order No. 12,898, 59 Fed. Reg. 7,629 (Feb. 11, 1994). 
34 Additionally, EPA’s BART regulations provide that an alternative to BART must ensure that 
all necessary emission reductions for the alternative must occur in the first planning period, 
which ends in 2018, id. § 51.308(e)(2)(iii), and any emission reductions resulting from the 
alternative measure must be surplus to reductions required under other provisions of the CAA, 
id. § 51.308(e)(2)(iv). 
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B. EPA’s Use of a Total Emissions Baseline to Determine Whether an Alternative Is 
“Better Than BART” Is Legally Indefensible.  



 For both the EPA Delay and TWG alternatives, EPA switches from assessing the actual 
impacts on visibility and the potential for improvement in the Class 1 areas that are impaired by 
pollutants from NGS—the stated goal and obligations of the CAA—to simply projecting how 
much total NOx pollution might be emitted by NGS between now and an arbitrary date of 2044.  
Neither EPA nor TWG have performed visibility modeling on any proposed alternative.  The 
absence of this critical modeling data makes it challenging at best, impossible at worst, to 
understand the impact of the EPA Delay and TWG alternatives on affected Class I areas.  EPA 
has made no showing that the distribution of emissions under either alternative is better or even 
substantially similar to BART and has not and cannot show that either alternative, but especially 
the TWG alternative, will result in greater emissions reductions than EPA’s BART 
determination.  EPA has also made no showing, and cannot without modeling, that either 
alternative will result in greater visibility improvement to the 11 Class I areas affected by NGS 
pollution than will BART, either overall, but most particularly by the first haze implementation 
period, 2018.  40 C.F.R. §§ 51.308(d)(1)(i)(B) and 51.308(f).  See also Stamper TSD p. 36-37. 
 
 Indeed, by comparing only the total NOx emissions from over the entire 2009-2044 
period, EPA is in effect acquiescing to decades of unacceptable and unlawful visibility 
impairment at Class I areas throughout the Southwestern United States.  Nothing in EPA’s NOx 
cap framework requires any meaningful incremental progress during this period, let alone the 
“reasonable progress” required by the CAA and haze regulations.  For EPA’s Delay Alternative, 
the three to six years of additional pollution and visibility impairment are at least clearly defined: 
EPA is acquiescing to significantly reduced visibility for a number of years between 2018, when 
BART is legally required at NGS (as expeditiously as possible), and 2023, when the last of the 
NGS units is required to install SCR under EPA’s Delay Alternative.  For the TWG Alternative, 
as discussed in greater detail below, however, it appears NGS owners could avoid NOx emissions 
reductions for decades—and then retire capacity at the last minute as needed to just barely stay 
under the cap by 2044.35 
 
 This is precisely the opposite of reasonable progress, and does little to ensure that natural 
visibility will be restored in this century.  EPA cannot and should not agree that visibility in our 
national parks may remain grossly impaired by the largest pollution source in the West, until 
2044.  The law requires improvement—“progress”—with the first check-in on that progress by 
2018. 
 



                                                 
35 A particularly insidious effect of the NOx cap approach is the longer it takes to develop the 
final rule, the higher the NOx cap gets, potentially delaying SCR installation necessary to meet 
the expanded cap.  In other words, the TWG alternative is actually a disincentive to completing 
BART. 
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 Moreover, the CAA reasonable progress provisions are clear that to make the first big 
step on the way to “reasonable progress,” states (and EPA) must impose BART pollutant 
controls on the largest, most damaging sources of pollutants to Class I areas.  42 U.S.C. 
§ 7491(b)(2).  Reasonable progress is the overarching obligation of the haze requirements; 
BART is the required large first step in getting there.  The NOx cap approach advocated by TWG 
proposed for approval by EPA simply skips the BART requirement for the first required step for 
reasonable progress on haze, and make no showing of how those reductions will otherwise occur. 
 



C. EPA’s Foundational Calculations and Assumptions Include Errors and Improper 
Credits. 



 The Conservation Organizations strongly disagree that a total emissions cap approach is 
lawful under the requirements of the CAA because a straight total emissions cap cannot, absent 
proper modeling and other technical evidence, substitute for the five-factor BART analysis or 
ever be properly compared to BART—it is simply apples and oranges.  Worse, TWG’s total 
emissions cap approach is riddled with errors and improper emissions calculations.  As an initial 
matter, to determine whether an alternative offers greater reasonable progress than BART, EPA 
first must correctly calculate the emissions reductions that would result from BART and from the 
alternative.  See 40 C.F.R. § 51.308(e)(2)(i)(C)-(D). EPA has not done so here. 
 
 Most importantly, EPA’s credit for the early installation of LNB/SOFA runs counter to 
the Regional Haze Rule, EPA’s longstanding policies, and EPA’s specific statements regarding 
the haze determination for NGS.  Stamper TDS p. 18; 64 Fed. Reg. 35,714, 35,728 (July 1, 
1999).  See also, 40 C.F.R. Part 51, App. Y, § IV.D.4.d.  Indeed, relying on EPA’s longstanding 
policy, EPA explicitly warned SRP, when it submitted its application to install LNB/SOFA at 
NGS, that “[t]he early installation of the LNB/SOFA systems will not affect the baselines for 
cost or visibility improvements in the BART determination, and therefore will not influence 
EPA’s determination of the proper NOx reductions required to be achieved from BART.”  
78 Fed. Reg. at 8,284.  This warning was particularly warranted given that EPA had already 
begun its BART analysis for NGS at the time SRP proposed to install LNB/SOFA.  Id.  
Additionally, in a settlement agreement between Grand Canyon Trust and SRP, SRP agreed that 
the “installation and operation [of LNB/SOFA] will not prejudice in any way the implementation 
of more effective NOx and particulate matter controls (including SCR . . . ) to more fully address 
Navajo’s visibility impacts under the reasonable attribution and regional haze programs.”  
78 Fed. Reg. at 8,285.  The owners of NGS were explicitly on notice—and indeed, they 
agreed—that the installation of LNB/SOFA could not and would not justify delaying BART for 
NGS.36  Despite these explicit agreements and the clear need for timely compliance with BART 



                                                 
36 It is further important that EPA realize the LNB/SOFA at NGS is operating poorly—at lower 
pollutant-removal effectiveness than capacity—and that utilization of only LNB/SOFA is 
allowing and will allow NGS to continue to emit pollutants in excess of the levels modeled by 
WRAP.  Stamper TSD p. 37.  This increased level of pollutants will interfere with the plans in 
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at NGS, EPA has inexplicably shifted course and now proposes to delay additional controls at 
NGS on the basis of the LNB/SOFA credit.  EPA’s claimed reliance on “early” LNB/SOFA as 
an excuse to avoid or delay what is legally required is misplaced and without foundation in the 
facts or law. 
 
 Further, not only is EPA’s proposal to delay BART due to the LNB/SOFA credit contrary 
to the CAA and haze regulations and EPA’s earlier, explicit position, it creates a dangerous 
precedent that threatens to significantly undermine the regional haze program.  By allowing NGS 
to substantially delay the installation of SCR—which is BART—on the basis of its early 
installation of LNB/SOFA, EPA is allowing NGS’s owners, and other similarly situated owners 
in the future, to “game the system.”  EPA itself has cited the use of a uniform baseline from 2001 
to 2003 as an important component for consistency in the national haze program.  See, e.g., 
64 Fed. Reg. at 35,728. 37  Yet, under EPA’s reasoning for NGS, installing minimal, inexpensive, 
and plainly inadequate pollution controls as soon as EPA begins its BART determination, aging, 
polluting facilities can then avoid installing actual BART controls for many additional years—
leaving the public with unnecessary and unjustifiable additional years of fouled air quality.  The 
CAA requires major polluting sources to install BART; EPA should not allow those sources to 
intentionally delay this requirement by rushing to install weaker pollution controls as an end run 
around the CAA. 
 
 Finally, even if a NOx cap represented a valid approach to a BART alternative (and it 
does not), EPA made a number of errors in its calculations that all have the effect of artificially 
inflating the NOx cap, making EPA’s assessment of the cap against BART wholly flawed and 
inaccurate.  First, as discussed in greater detail above, EPA significantly underestimated how 
well SCR as BART will perform at NGS.  SCR will perform even better than estimated by EPA.  
See Stamper TSD and discussion supra.  Because SCR can and will achieve greater NOx 
reductions than estimated by EPA, the total NOx cap should be corrected downward to reflect the 
true capabilities of SCR.  In addition, EPA should use updated emissions data, annual emission 
rates rather than 30-day rates, heat input from the baseline period, and a shortened timeline for 
the installation of SCR; each of these corrections to EPA’s calculations reduces the total NOx 
emissions associated with EPA’s SCR as BART calculations, and accordingly reduces the NOx 



                                                                                                                                                             
three other states (Arizona, Utah, and Colorado), likely negatively affecting their ability to meet 
their reasonable progress goals.  Id. 
37 The Eight Circuit Court of Appeals decision in North Dakota v. EPA, 730 F.3d 750, 762-64 
(8th Cir. 2013) does not dictate a different result.  In that case, EPA simply asserted it need not 
consider existing pollution controls at all, a proposition the court disagreed with.  Here, EPA 
properly warned SRP that it could not avoid a full BART determination by quickly installing 
minimal and inadequate pollutant controls and EPA properly included existing controls when 
considering various cost components of BART—a more proper, source-specific place for 
consideration of existing controls. 
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cap.  See Miller/Sahu TSD at Part III; id. at 7 (“All told, assuming rule finalization by July 1, 
2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 
timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%.”).  Moreover, 
in calculating the NOx cap, EPA should use actual, current heat input data and should incorporate 
a shortened timeline for the installation of LNB/SOFA.  See Miller/Sahu TSD at Part IV.A, p. 9.  
Incorporating these corrections as well “serve[s] to lower the NOx Cap by more than 120,000 
tons.”  Id.  The Conservation Organizations disagree that EPA’s “NOx cap” approach is ever an 
appropriate framework for assessing whether an alternative is better than BART—but if EPA 
persists in using this incorrect framework, at the very least EPA must correct the NOx cap to 
prevent alternatives from being compared to an artificially inflated estimate of total NOx 
emissions. 
 



D. EPA’s Delay Alternative Is Not Better Than BART. 



 In its February 2013 proposal, EPA set forth a Delay Alternative that would allow NGS 
to delay the installation of SCR sequentially on the three units starting in 2021 and continuing 
into 2023 (and in one case starting as late as 2024).  78 Fed. Reg. at 8,290.  EPA used two basic 
justifications for its proposal to allow NGS to escape timely installation BART.  First, EPA 
improperly used a NOx cap concept and gave “credit” for “early” installation of LNB/SOFA.  As 
set forth above, this makes for an improper comparison, is incorrect, and is arbitrary.  See also, 
Miller/Sahu generally (NOx cap does not perform as well as BART under any scenario).  Second, 
EPA claimed that economic issues justified the delay in installation of BART.  EPA worried that 
the owners/operators of NGS may shut down the facility rather than comply with the CAA and 
install BART by 2018.  EPA concluded full plant shut-down in 2018 would have dire economic 
consequences for the region.  78 Fed. Reg. at 8,288.  EPA relied, at least in part, on economic 
analyses by Energy Strategies and NREL.  While the Energy Strategies analysis found that the 
cost of installing BART by 2018 is less than the cost of shut-down, the case is actually better 
than characterized by Energy Strategies due to several errors in its analysis.  NREL too makes 
some extreme assumptions and errs on improperly relying on the “early” LNB/SOFA and NOx 
cap approach.  There are many factors unrelated to the installation of SCR and beyond the scope 
of EPA's BART determination that may make it economical for the owners of NGS to retire one 
or more units, such as the low cost of energy efficiency relative to coal, the need to curb 
greenhouse gas emissions, or a range of variable market factors.  But EPA is incorrect in 
concluding, in reliance on the NREL report, that the installation of SCR at NGS is not 
economical.  Rather, the opposite is true—it is more economically advantageous for the 
owner/operators of NGS to timely install SCR than it would be to shut NGS down and buy 
energy on the market. 
 
 The conclusion that SCR will not on its own cause shut-down is even stronger than 
advanced by Energy Strategies because Energy Strategies makes errors in its depreciation and 
market price analyses.  See Marcus Report pp. 8-14.  Correcting those errors shows that SCR is 
plainly a cost-effective option for NGS relative to plant shut-down.  Energy Strategies also made 
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a number of smaller errors in its analyses where it failed to use reasonable assumptions.  The net 
effect of correcting the smaller errors again causes the economic analysis to move in favor of 
SCR installation.  Marcus Report, pp. 14-18. 
 
 Turning to the NREL analysis, again, the analysis generally supports installation of SCR, 
but made some incorrect assumptions.  Correcting those assumptions shows SCR is the better 
option and not likely to lead to shut-down.  For example, NREL’s sensitivity case used a 10-year 
amortization for retrofit costs.  This is completely unrealistic as demonstrated by the discussions 
above.  20 years is much more accurate.  Marcus Report p. 20.  NREL also estimates 
replacement energy costs and costs of retiring NGS as far higher than is supported by current 
data.  Marcus Report pp. 20-25.  In fact, as Dr. Marcus points out, NREL’s calculations related 
to market prices are so inaccurate that if they were true, NGS would be retired immediately 
regardless of the BART determinations.  Marcus Report p. 23.  Plainly, this is not the case.  
NREL’s analysis is of little value to EPA and gives no support for delaying what is legally 
required here: SCR as BART implemented as expeditiously as possible. 
 
 Finally, there is the issue of economics related to the Central Arizona Project (“CAP”).  
First, Dr. Marcus highlights that NREL used some worst-case assumptions in analyzing costs to 
CAP from installation of SCR and that moving away from the worst-case could lower NREL’s 
estimate of capital cost by a more than a third.  Marcus Report p. 29.  Dr. Marcus agrees that 
SCR will have some impact on CAP costs, but far less than the threatened shut-down scenario, 
Marcus Report p. 32.  As to agricultural users, Dr. Marcus notes that the likely cost increase is 
within the range of what those users have already experienced in 2013 and have been advised to 
expect in the coming years.  Marcus Report p. 34.  That is, the cost of SCR is not outside the 
range of already-expected increases.  Dr. Marcus also points out that NREL discussed the 
increases in terms of percentages which make them appear largely due to the small numbers, but 
that in real dollars, the increases keep the prices well below market rates and within affordability 
comparisons.  Marcus Report pp. 34-35.  The Conservation Organizations agree that increased 
cost is an important consideration, but there are also benefits from reducing the significant 
amount of pollution emitted by NGS and that overall, from the Marcus Report, the cost increases 
appear manageable.  As to non-Indian agricultural users, Dr. Marcus points out that these users’ 
rights to CAP water shrink over time: in 2017 (the year before SCR should be installed) they 
shrink 25% from current levels and they are eliminated by 2031.  Marcus Report p. 37.  
Therefore, any impact on non-Indian agricultural users is diminished and should not serve as a 
reason to delay the legal requirements and air and health improvements from BART, particularly 
if EPA is claiming the TAR as the reason for its proposed Delay Alternative. 
 
 Overall, the economics plainly favor installation of SCR.  SCR is more cost-effective 
than plant shut-down and purchase of power on the market.  Moreover, SCR results in significant 
economic benefits to the national parks and to the health of the residents of the region.  EPA 
itself has noted that controlling haze pollution will result in millions of dollars in benefit to the 
economy.  Exhibit 1.  As discussed below, Dr. Thurston conservatively estimates economic 
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benefits from avoided health impacts to be $14 to $35 million annually, offsetting increased 
costs to CAP users.  EPA has not made much of a case, much less a compelling case, for 
avoiding or delaying the legal requirements for BART by 2018. 
 



E. EPA Cannot Find That the TWG Alternative Is Better Than BART. 



 In its October 22, 2013 supplemental proposed rule, EPA proposed to find that the TWG 
Alternative is “better than BART,” as evaluated under the NOx cap framework EPA utilized in 
its February 5 proposed rule.  78 Fed. Reg. 8289-90.  As shown below, the Conservation 
Organizations disagree that the TWG Alternative is better than BART. 
 
 First, the Conservation Organizations disagree with the framework used to analyze the 
TWG Alternative.  To be clear, the Conservation Organizations disagree that EPA’s NOx cap is 
an acceptable framework for evaluating whether an alternative is better than BART.  Instead, the 
correct framework is to compare visibility outcomes under BART and a proposed alternative 
(unless the distribution of emissions under the alternative and BART are substantially similar, 
which they are not here).  The Conservation Organizations also disagree that the early 
installation of SOFA/LNB at NGS can be used to justify delaying compliance with BART, and 
that the Tribal Authority Rule allows EPA to approve a BART alternative that does not meet the 
requirements of the Clean Air Act and Regional Haze Rule.  See supra. 
 
 Indeed, EPA’s discussion of the TWG Alternative muddies the waters by confusing the 
question of whether EPA is comparing the TWG Alternative to BART (as it should) or to EPA’s 
arbitrary, worse-than-BART NOx cap (as it did).  For example, EPA’s graphs are highly 
misleading.  They label as “BART” a line that is very clearly not BART, but the made up 
scenario in which LNB/SOFA have not already been installed at NGS (in other words, the NOx 
cap).  The graphs show below, from the Miller/Sahu TSD p.15, is EPA’s graph for TWG 
Alternative 1, with the addition of the black line (which is BART as calculated by EPA).  The 
red line is not BART, but that is how EPA mis-presented it in its analysis of the TWG 
Alternative.  By mislabeling the red line as BART, EPA’s graph appears to show that some 
scenarios under the TWG Alternative are better than BART—but when a line for what is actually 
BART—even EPA’s uncorrected BART—is added to EPA’s graphs, it becomes readily apparent 
that the TWG Alternative and the NOx cap are substantially worse than BART.  EPA’s attempt 
to gloss over its flawed framework for analyzing the TWG Alternative by presenting misleading 
information, is particularly concerning and seems indicative of an understanding that the TWG 
Alternative is definitely not as good as, much less better than, BART. 
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Figure 1: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 
 
 In addition to the problems with the framework for analyzing the TWG Alternative, there 
are several additional reasons that the TWG Alternative cannot be approved as better than 
BART, at least as it is currently configured.  The TWG Alternative should more accurately be 
described as a collection of possible outcomes, some of which are currently entirely undefined.  
The TWG Alternative is an unending series of “if this, then that” options for NGS’ owners and 
operators leading to endless and uncertain outcomes.  This lack of definition makes it impossible 
to adequately analyze the alternatives, or to enforce them were EPA to adopt them.  In part, 
likely because of this lack of definition, neither EPA nor TWG have provided sufficient analyses 
to determine whether the TWG Alternative is in fact better than BART—in particular, neither 
EPA nor TWG provided visibility modeling to evaluate actual visibility outcomes under the 
TWG Alternative.  The analysis EPA and TWG did provide—which only consists of a 
comparison of total NOx emissions for a limited and non-representative handful of the many 
possible outcomes under the TWG Alternative—contains numerous errors and inaccuracies.  
And finally, the TWG stakeholder process excluded critical participants, such as the Hopi, and is 
not a consensus-based agreement. 
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 A BART determination must include clear requirements for emissions reductions and a 
clear timeline for those reductions, to ensure continuing visibility improvements in Class 1 areas.  
The TWG Alternative attempts to account for the uncertainty in the future ownership of NGS 
and the possibility that one unit may retire in 2019 by contemplating several different future 
ownership scenarios and associated emission control possibilities.  These future scenarios and 
associated emission control possibilities, however, are at best vaguely defined and at worst 
entirely open-ended and unenforceable.  Without specific emission limits, applicable as of a date 
certain, and/or commitments to retire specific amounts of capacity from specific units, also 
applicable as of a date certain, it is impossible to calculate the visibility improvements that will 
result from the TWG Alternative.  Moreover, it will be impossible for citizens, or even EPA, to 
assess whether NGS is on track to meet the emission reductions necessary to ensure reasonable 
progress toward natural visibility affected Class I areas.  Such an undefined and unenforceable 
“plan” to reduce emissions at some point in the future is not adequate to substitute for a date-
certain and emission rate-specific BART requirement.38 
 
 TWG Alternative A is built around the premise that some amount of capacity at NGS will 
be retired by 2020.  Outcomes contemplated under Alternative A include retirement or reduction 
in capacity of one or more units by 2020, and the installation of SCR on two units by 2031.  EPA 
analyzed three possible scenarios that fit these requirements, but others are certainly possible.  
EPA assumed in its analysis that if all three units continued to operate, with a reduction in total 
combined capacity, that two units would install SCR and that those two units would operate at 
full capacity, with a third unit operating at partial capacity with only LNB/SOFA.  While that is 
one possibility, nothing guarantees or requires the owners of NGS to choose that outcome—the 
owners of NGS could shift capacity between the three units as they see fit under the terms of the 
alternative.  This substantial uncertainty means that it is impossible to know precisely when and 
by how much emissions will be reduced at any of the three NGS units under Alternative A. 
 
 TWG Alternative B is even more opaque and open-ended than Alternative A: Alternative 
B only requires that the three units meet a 2009-2029 NOx emissions sub-cap, along with the 
overall 2009-2044 NOx cap.  EPA proposed two scenarios to consider under Alternative B; in 
both, all three units install SCR.  In one scenario the units all install SCR earlier, and thereafter 
meet a NOx emission limit of 0.07 lb/MMBtu; in the other, the units all install SCR later and 
thereafter meet a NOx limit of 0.055 lb/MMBtu.  EPA noted that it considers these scenarios 
                                                 
38 EPA attempts to address this enforceability issue in part by stating that it will require the 
owners of NGS to submit “annual Emission Reduction Plans” to EPA, 78 Fed. Reg. at 62,518—
but nothing makes these “Plans” enforceable, as FIP requirements must be.  Nor does EPA state 
what percentage of the total NOx reductions it will require the NGS owners to achieve annually.  
Indeed, EPA’s assurances regarding annual reductions are so vague as to prevent any meaningful 
public comment on this “requirement.”  The TWG Alternative, even with EPA assurances, is 
nothing more than illegal self-regulation.  Envtl. Def. Ctr. v. EPA, 344 F.3d 832, 855-56 (9th Cir. 
2003). 
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“reasonable compliance options”—but these two options are by no means the only possible or 
even likely outcomes under the open-ended Alternative B.  There are an infinite number of ways 
the NGS owners could choose to meet these limits, involving some combination of reduced 
capacity and/or pollution controls at various different dates.  See Miller/Sahu TSD, pt. V.B.2. 
 
 Neither EPA nor TWG have provided anything resembling a comprehensive technical 
analysis of the emissions and visibility outcomes that are possible or even likely under the TWG 
Alternative.  In part, this is because the number of possible outcomes under the TWG 
Alternative, in particular under Alternative B, is literally limitless, and so truly comprehensive 
analysis is impossible.  At the very least, however, EPA should have analyzed a broader range of 
possible outcomes, and should have provided a more thorough and meaningful analysis of the 
outcomes it did analyze by including visibility modeling.  It is EPA’s responsibility to provide an 
administrative record that contains comprehensive modeling and analysis for any BART 
proposal it puts forth to the public.  As it stands, EPA left the critical component of the 
alternatives analysis undone. 
 
 In an attempt to fill the gap in technical analysis, the Conservation Organizations looked 
at a number of different permissible outcomes under TWG Alternative A and B, and analyzed 
both the resulting emission reductions and conducted independent visibility modeling to assess 
the actual visibility outcomes of these possible scenarios.  The Conservation Organizations 
picked several different scenarios to analyze and model under TWG Alternative A.  In addition 
to the scenarios EPA chose—with portions of the analysis corrected, as discussed above—we 
included analysis and modeling of several additional options that would be permissible under the 
third scenario in Alterative A.  First, two units could operate at full capacity with SCR, while one 
unit could continue to operate at reduced capacity with only LNB/SOFA.  Second, one unit could 
operate at full capacity with only LNB/SOFA, while two units could meet the NOx limit by 
operating at curtailed capacity with SCR.  Finally, the owners of NGS could choose not to 
operate one unit once the NOx limit becomes applicable, leaving one unit operating with only 
LNB/SOFA and one operating with SCR.  Each of these additional outcomes would be 
permissible under TWG Alternative A.  See Miller/Sahu TSD, pt. V.B.1. 
 
 These three additional outcomes would all result in emissions that are greater than the 
emissions for the limited scenarios EPA considered under TWG Alternative A.  While emissions 
would stay barely under or equal to the NOx cap as calculated by EPA, emissions would not stay 
under the corrected NOx cap and would not even be close to BART levels.  See Miller/Sahu TSD 
p. 18, Figures 4 & 5 (comparing total NOx emissions in 2020 and cumulative emissions from 
2009-2044). 
 
 EPA’s analysis of Alternative B is even more problematic and unrepresentative.  EPA 
chose two scenarios to consider under Alternative B; in both, all three units install SCR.  
Because these are by no means the only permissible or even likely outcomes under Alternative 
B, the Conservation Organizations included analysis and modeling of four additional options that 
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would also be permissible under Alternative B.  One of these assumes that SCR is installed on 
two of the three units and the third continues to operate with just LNB/SOFA; in the other three 
scenarios, no SCR is installed on any of the three units at any point.  For the three scenarios 
without any SCR, different plants shut down at different points to keep total emissions under the 
NOx cap and secondary 2029 NOx cap.  See Miller/Sahu TSD, pt. V.B.2.  Each of these 
outcomes would be permissible under TWG Alternative B.  These additional outcomes all lead 
to cumulative emissions that are no greater than the NOx cap as calculated by EPA, but 
emissions do not stay under the corrected NOx cap and are not even close to BART levels.  See 
Miller/Sahu TSD p. 21, Figure 7 (comparing cumulative emissions from 2009-2044). 
 
 Not only did EPA fail to consider a comprehensive or even representative range of 
possibilities, EPA did not conduct visibility modeling on any of the TWG Alternatives.  
Visibility modeling is required unless the distribution of emissions for a BART alternative is the 
same as it would be under BART—and here that is not the case.  The TWG Alternative 
distributes emissions over time very differently than BART: while BART would require real and 
measurable reductions in NOx within five years due to the installation of SCR, the bulk of the 
reductions in the TWG Alternative might not come until the end of the 2009-2044 period 
analyzed by EPA, as demonstrated by the additional scenarios presented above.39  Not only is the 
distribution of emissions in time different—resulting in decades of lost visibility at many of our 
most iconic national parks—the pollutants reduced are also distributed differently.  EPA notes 
that if one or more units retire or reduce their capacity, emissions of SO2 and PM will also be 
reduced, contributing to visibility improvements—but without modeling there is no way to know 
whether these reductions are significant. 
 
 The additional analysis and modeling conducted by the Conservation Organizations 
reveal that the TWG Alternative is likely substantially worse than BART, depending on which of 
the nearly limitless options the owners elect to pursue.  See Miller/Sahu TSD, pt. V.D.  Indeed, 
the results of the visibility modeling show that many of the possible outcomes under the TWG 
Alternative produce substantially worse visibility outcomes than EPA’s NOx cap—even where 
the total emissions from an outcome remain below the NOx cap.  More importantly, all of the 
outcomes for the TWG Alternative produce substantially worse visibility outcomes than BART. 
 
 The table and graphs shown below, from the Miller/Sahu TSD at pp. 23-24, illustrates 
these points.  The table and graphs compare outcomes under BART, the NOx cap, and a variety 
                                                 
39 This 2009-2044 period is arbitrary: it is quite likely that one or more NGS units will operate 
beyond that time frame, and if they do so, the TWG Alternative, especially Alternative B, does 
not guarantee any emissions reductions beyond 2044.  Indeed, as the Miller/Sahu TSD shows, if 
NGS units continue to operate for even just three additional years, until 2047, then the TWG 
Alternative permits outcomes that will result in greater total NOx emissions than EPA’s NOx cap.  
See Miller/Sahu TSD at p.22.  The TWG Alternative does not require all units to retire in 2044, 
and limiting analysis to this period is unsupported. 
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of the outcomes that would be allowed under the TWG Alternative.  Emissions and visibility 
impacts are included both for the year 2020 and cumulatively for 2009-2044.  Visibility effects 
are measured in deciviews and are calculated as cumulative impacts to all Class I areas within 
300 kilometers; additionally, cumulative impacts to all Class 1 areas within 520 kilometers are 
also shown.  As Table 10 demonstrates, while for a number of the outcomes allowed under the 
TWG Alternative, total cumulative emissions (in the far right column) remain below EPA’s NOx 
cap, labeled “CAP-1.” (Cumulative emissions do not remain below the NOx cap as corrected by 
the Conservation Organizations (“CAP-6”) or below BART as calculated by EPA (“BART-1”) 
or as corrected by the Conservation Organizations (“BART-9”)), cumulative deciview impacts at 
Class I areas do not.  The graph shown below plots the cumulative 2009-2044 visibility impacts 
(in deciviews) presented in Table 10, and clearly shows that visibility impacts for many of the 
outcomes possible under the TWG Alternative are worse even than EPA’s NOx cap, and are 
significantly worse than BART.  These calculations and the modeling supporting them are 
discussed in greater detail in the Miller/Sahu TSD at Part V.D. 
 



Table 1: Maximum 98th Percentile Visibility Impacts (dv) Under BART, the TWG 
Alternative, and the NOx Cap 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 
BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 
TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 
TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 
TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 
TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 
TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 
TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 
CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 
CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 
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 These results illustrate the inadequacy of comparing cumulative total emissions to assess 
whether an alternative is better than BART, and demonstrate that comprehensive visibility 
modeling is necessary before EPA may approve any BART alternative at NGS.  These results 
also clearly show that strict controls on NOx emissions—SCR—are necessary, as the reductions 
in SO2 and PM from reduced capacity or retirement have little impact on visibility.  In order to 
reduce the tremendous negative impact NGS has on the affected Class I areas, there is no 
substitute for reductions in NOx emissions.  The Conservation Organizations’ modeling and 
analysis also show that the TWG Alternative allows for many lost decades of visibility before 
any improvements are made.  The TWG Alternative condemns an entire generation of park 
visitors to foul air and reduced visibility, contrary to the requirements of the CAA. 
 
 For these reasons and the reasons discussed elsewhere in this letter, the Conservation 
Organizations urge EPA to reject the TWG Alternative as it is not better than BART for NGS.  
While alternatives to EPA’s initial proposed BART determination may be appropriate in light of 
various factors, alternatives must result in better visibility outcomes than BART—and the TWG 
Alternative does not meet that minimum bar.40 
 



                                                 
40 The Conservation Organizations have not discussed the greenhouse gas emission and clean 
energy commitments in the TWG Alternative.  Such commitments do not affect or substitute for 
BART.  Moreover, NGS will be subject to a greenhouse gas emission standard once EPA’s 
section 111(d) rule is completed.  Reductions will be required regardless of whether they are 
considered here. 
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VI. DELAYING BART COMES AT AN UNACCEPTABLE COST TO PUBLIC HEALTH.  



 Both the EPA Delay Alternative and the TWG Alternative propose to postpone the 
installation of SCR beyond the five-year deadline.  Moreover, under EPA’s NOx cap framework 
for evaluating whether alternatives are better than BART, any additional delay in finalizing the 
BART determination for NGS increases the cap still more and allows for even greater delay in 
the installation of SCR.  This delay carries substantial and unacceptable costs to public health. 
 
 In the attached report, Dr. George Thurston estimates the public health costs associated 
with a delay in installing SCR at NGS.  See Thurston TSD pp. 21-22.  Based on a substantial 
body of epidemiological and other scientific literature, it is Dr. Thurston’s expert opinion that 
NOx and other emissions from NGS cause a variety of adverse health effects, primarily through 
secondary formation of fine particulates and ozone.  These adverse health effects include 
“decreased lung function (a measure of our ability to breathe freely); more frequent asthma 
symptoms; increased numbers of asthma and heart attacks; more frequent emergency department 
visits; additional hospital admissions; and increased numbers of daily deaths.”  See Thurston 
Report at 3.  It is also Dr. Thurston’s opinion that because fine particulates and ozone are not 
threshold pollutants, any reduction in these pollutants improves public health—even in areas 
where the National Ambient Air Quality Standards are met.  See id. at 11. 
 
 Using EPA’s own methodologies, Dr. Thurston then quantifies the health benefits of 
installing SCR at NGS.  He concludes that “the total public health-based economic benefits 
associated with reductions in ambient [fine particulate] concentrations as a result of applying 
EPA’s initial BART determination to the Navajo power plant units (as displayed in Table 1) 
[are] between $14 million and $35 million per year.”  See id. at 21.  Because this estimate 
includes only the adverse effects of particulates (and excludes ozone and other pollutants), and 
because it only estimates health effects in Arizona (and excludes other downwind states), this is 
in fact a highly conservative estimate.  See id.  These expert findings underscore the need for 
EPA to finalize its BART determination for NGS promptly—and for EPA to reject alternatives 
to BART that allow unnecessary years of delay before SCR is installed.  Such delay imposes a 
very real and very substantial cost on the citizens of Arizona and other downwind states, and 
EPA should not allow the NGS owners to avoid the costs of SCR only to impose costs that are 
exponentially higher on all who breathe the air that NGS fouls. 
 
VII. PROPER CONSIDERATION OF ANY BART ALTERNATIVE MUST INCLUDE 



MEASURES TO ENSURE THAT THE ALTERNATIVE IS BETTER THAN BART. 



 EPA’s determination that the installation of SCR is BART for NGS is the correct and 
fully supported decision.  Indeed SCR promises to deliver even greater visibility improvements 
at even lower cost than EPA initially estimated.  The Conservation Organizations recognize, 
however, that certain factors at NGS make consideration of an alternative to BART potentially 
appropriate and useful—in particular, it appears possible or even likely that some of the owners 
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of NGS may choose to sell or retire their ownership interest no later than 2019, and the 
Conservation Organizations fully support examining a BART alternative that recognizes this 
possibility.  While EPA may consider a BART alternative that accounts for this possibility, 
certain modification to an alternative such as the TWG Alternative would be necessary to ensure 
that it produces visibility outcomes that are actually and demonstrably better than BART.  The 
Conservation Organizations have identified examples of such modifications to the TWG 
Alternative below, and in the Miller/Sahu TSD, Part VI.  Specifically, the modifications 
suggested by the Conservation Organizations include an enforceable requirement that one NGS 
unit shut down by 2020,41 and an enforceable requirement that the remaining two units install 
SCR and meet a NOx emission limit of 0.065 lb/MMBtu by the beginning of 2020.  The 
Conservation Organizations recognize that other alternatives may exist—but for any alternative 
to comply with the minimum legal requirements, it must produce better visibility outcomes in 
Class I areas than BART and demonstrate that it does through the use of visibility modeling. 
 
 The modifications suggested by the Conservation Organizations are based on the actual 
modeling conducted on the TWG Alternative.  As explained in detail in Miller/Sahu TSD Part 
VI, these modifications to the TWG Alternative lead to visibility outcomes that are better than 
BART, as opposed to the degraded visibility that results from the TWG Alternative.  The chart 
and graph below, from the Miller/Sahu TSD at 25-26, compare emission and visibility impacts 
for the year 2020 and cumulatively for 2009-2044.  As the table and graph illustrate, with these 
modifications, this alternative produces cumulative visibility outcomes better than BART.  While 
BART (the blue line) achieves visibility improvements sooner, the Conservation Organizations’ 
modified scenario (the green line) achieves slightly greater visibility improvements, albeit 
slightly later, and ultimately achieves greater visibility improvements measured in cumulative 
deciviews (i.e., the area below the green line is smaller than the area below the blue line).  The 
TWG Alternative (red line), in contrast, stays well above BART for over a decade, and does not 
achieve greater cumulative visibility improvements than BART (i.e. the area below the red line is 
much greater than the area below the blue line). 
 
 



                                                 
41 The shut-down date of “by 2020” assumes that one unit will shut down at some point during 
2019, and that 2020 will be the first full year in which that unit does not operate at all.  Similarly, 
for the SCR installation, this scenario assumes that installation will take place during 2019 at the 
latest, so that the lower NOx emission limits are applicable for the entire 2020 calendar year. 
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Table 2: Maximum 98th Percentile Visibility Impacts (dv) Under Corrected BART, TWG 
Alternative A1, and the Gap Filling Scenario 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 



 



 
Figure 2: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



 
 The modifications proposed by the Conservation Organizations present an alternative that 
is better than BART based on modeled visibility outcomes.  If the NGS owners elect to retire a 
single unit, as seems likely, it allows that unit to operate through 2019 without additional 
pollution controls.  The other two units can then delay installation of SCR until the end of 2019.  
While two additional years is less additional time to install SCR than EPA or TWG proposed, it 
does allow the current round of lease negotiations to conclude before installation is necessary—
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I. Introduction 



 



This technical support document (“TSD”) addresses technical critiques of EPA’s proposed 



BART determination and alternatives found in its February 5, 2013 and October 22, 2013 



proposals.  It should be noted that in this TSD we do not provide a critique of the propriety of 



EPA’s overall approach – namely a NOx cap as a BART alternative.  For the many reasons 



discussed elsewhere in these comments, this approach is fundamentally improper. 



 



The above notwithstanding, we offer comments on EPA’s calculation of emissions under BART 



and the proposed alternatives, and its proposed framework for analyzing whether the alternatives 



are in fact “better than BART.” 



 



We have organized this TSD as follows: first, a discussion of the proposed methodologies for 



analyzing whether the alternatives are “better than BART;” and second, a discussion of the 



calculations made under each of the three proposal groups, namely EPA’s BART determination, 



EPA’s BART alternatives (using the LNB/SOFA Credit or “NOx Cap” concept), and the 



alternatives offered by the Technical Working Group (TWG) and subsequently proposed by 



EPA. 



 



To reiterate, as this TSD demonstrates, EPA’s proposed “better than BART” analysis framework 



is fundamentally flawed and inappropriate; nonetheless, even under this rubric, none of the 



proposed alternatives, including the TWG alternatives, qualify as “better than BART.” 



II. Framework for Analyzing “Better than BART” 



 



An alternative to BART cannot be approved unless a demonstration is made that it achieves 



“greater reasonable progress than would be achieved through the installation and operation of 



BART.”
1
 To make this demonstration, a number of elements are required, including: 



 



1. A BART determination for the covered source(s).
2
 This determination creates a standard 



against which the alternatives can be measured. This standard includes an analysis of the 



emissions reductions and visibility benefits resulting from the best technology as well as 



a 30 day emission limitation that must be met starting no later than 5 years after 



finalization of the rule, and is applicable indefinitely.
3
 To determine emissions 



reductions, a BART determination compares annual emissions at two points in time: the 



pre-BART baseline (given as an average), and post-BART (i.e., no later than 5 years after 



rule finalization; this is expressed as the annual emissions for one year). 



2. An analysis of the projected emissions reductions achievable under the alternative.
4
 To be 



comparable to the BART analysis, these emission reductions should be calculated in the 



                                                 
1
 40 CFR 51.308(e)(2). 



2
 40 CFR 51.308(e)(2)(i)(C). 



3
 See, e.g., 40 CFR 51.308(e)(1)(ii)(A), establishing BART as a continuous emission reduction, and 40 CFR 



51.308(e)(1)(iv)-(v), requiring the installation, operation, and maintenance of BART.   We note this specifically 



because TWG Alternative B has no requirements past 2044. 
4
 40 CFR 51.308(e)(2)(i)(D). 











2 



same manner, and using the same framework: annual emissions reductions from the pre-



BART baseline, and post-BART. 



3. A showing that the visibility impacts of the alternative are better than under BART. This 



can be accomplished in three ways. First, if the “distribution of emissions” is the same 



under the alternative and under BART, the alternative need only have “greater emissions 



reductions.”
5
 Second, if the distribution of emissions is dissimilar, visibility modeling is 



required.
6
 Third, the “clear weight of evidence” may be relied on.



7
 



 



We have some concerns and critiques of EPA’s calculations of the first two elements above, the 



BART determination and estimates of the emissions under the proposed alternatives to BART. 



These are noted below and in the Technical Support Document prepared by Victoria Stamper. 



 



With regard to the third element – demonstrating that the visibility impacts of the alternatives are 



better than those of BART – EPA has attempted to rely on demonstrating that the alternatives 



have greater emissions reductions. This fails because it uses the wrong rubric. EPA has not and 



cannot demonstrate that the “distribution of emissions” is the same under BART and the 



proposed alternatives. The spatial distribution of emissions may be the same (namely, they all 



emanate from NGS), but the temporal distribution is significantly dissimilar. BART 



contemplates a steady-state annual emissions profile post-implementation; many of the possible 



scenarios under the TWG alternative have no such known emission profile on an annual basis. 



Likewise, BART assures a specific annual emissions profile no later than 5 years after rule 



finalization; by pushing back the implementation date, EPA’s proposed alternatives alter the 



distribution of those emissions in time, and thus are not directly comparable to BART and do not 



qualify for the Regional Haze Rule’s (“RHR”) exemption from visibility modeling. 



 



Even assuming the “distribution of emissions” was the same as BART, EPA must show that the 



alternatives offer “greater emissions reductions” than BART. To maintain any consistency with 



all previous discussion of emission reductions in the RHR, this can only be interpreted as a 



comparison between annual emissions in the baseline (as an average) and annual emissions more 



than 5 years past the rule finalization (as one year of emissions). EPA’s approach subverts the 



unambiguous meaning of “emissions reductions” used throughout the RHR and instead 



compares the cumulative annual emissions over an arbitrary period of time (2009-2044) and 



inappropriately includes credit for controls installed after the baseline period. 



 



Our discussion below will show that even under EPA’s flawed framework, the alternatives are 



not better than BART. We highlight the arbitrariness of EPA’s framework by demonstrating the 



effect of looking at slightly different time periods. Further, we show that the alternatives are not 



better than BART when “emissions reductions” are calculated in a way consistent with the RHR 



(i.e. on an annual basis, not cumulatively, and not including credit for post-baseline controls). To 



make these comparisons, we calculate and present annual emissions
8
 for 2020 (the first full year 



                                                 
5
 40 CFR 51.308(e)(3). 



6
 40 CFR 51.308(e)(3). 



7
 40 CFR 51.308(e)(2)(i)(E). 



8
 For simplicity’s sake, we discuss this in terms of the emissions during the post-baseline periods; because we 



largely concur with EPA’s 2001-2003 baseline, this is the equivalent to discussing the emissions reductions 



(baseline – future emissions = reductions). 
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after the maximum 5 years for BART implementation);
9
 cumulative emissions during EPA’s 



chosen timeframe (2009-2044); and annual emissions after 2044. 



 



Additionally, since the “distribution of emissions” is not in fact the same under BART and the 



proposed alternatives, visibility modeling is required. This must demonstrate that visibility 



doesn’t decline in any Class I area and the average visibility over all affected areas is better 



under the alternative than under BART. The proposed alternatives also fail this test, as 



demonstrated by our modeling results, which capture not only the 11 Class I areas within 300 



km, but a total of 26 impacted Class I areas within 520 km. 



 



Finally, our analysis for the most part assumes EPA’s proposed finalization timeline; that is, that 



the NGS rule will be final as of mid-2014, implying compliance under BART by no later than 



mid-2019. This is, however, far from certain. As we will show, the effect of EPA’s flawed credit 



for post-baseline controls is to incentivize delay; for each delay, incrementally more future NOx 



emissions are allowable under the EPA alternatives approach. Indeed, the future allowable 



emissions under EPA’s proposed approach have already increased based on delays. For this 



reason, assuming a mid-2014 finalization date is conservative. 



III. NOx BART for NGS 



 



In its February 5, 2013 proposal, EPA proposed a NOx BART determination requiring “a 



plantwide emission limit of 0.055 lb/MMBtu as BART for NGS, based on a rolling average of 30 



boiler operating days, achievable with the installation of SCR.” 78 FR 8288. While we agree 



with the technology determination (i.e., SCR), there are flaws in both EPA’s numeric limit (i.e., 



0.055 lb/MMBtu, based on the 30 boiler operating day average) and in its assessment of future 



emissions under BART, both of which should be lower. We first discuss the corrections, and 



then demonstrate the impact they have on estimates of future NOx emissions. 



A. Corrections to Future Emissions under BART 



 



In its initial February 5, 2013 proposal, EPA calculated the emissions under BART on an annual 



basis, starting in 2001 and continuing to 2044. EPA did not recalculate these emissions under its 



updated BART scenario in its October 22, 2013 supplemental proposal (which only changed the 



projected date of implementation and corrected a minor transcription error). In addition to these 



changes, several other corrections should be made that impact emissions under BART. The 



impact of each of these corrections individually and collectively is summarized in Table 2. 



 



1. SCR Can Achieve 0.04 lb/MMBtu at NGS 



 



As discussed in the Expert Report of Vicki Stamper, EPA’s proposed BART level of 0.055 



lb/MMBtu is simply too high and does not reflect the already-demonstrated capacity for this 



                                                 
9
 Again for simplicity and to be conservative, we use 2020 emissions (in the case of rule finalization by 7/1/14) to 



stand in for 5 years post-BART in all cases. As compared to using the last half of 2019 and the first half of 2020, 



this benefits several of the TWG scenarios with shutdowns scheduled starting in 2020. Further, this is conservative 



when we explore the impact of rule delay. In some TWG cases, rule delays to 1/1/15 or 1/1/16 allow for higher 



emissions 5 years post-BART than under the 7/1/14 case. 
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technology, at numerous coal-fired power plants. A limit of 0.040 lb/MMBtu is clearly 



achievable at NGS, particularly on a plantwide basis and under the averaging scheme proposed.
10



 



 



2. Updated Emissions Data Should Be Used 



 



EPA’s calculations of emissions under BART included actual emissions data up to 2011. We’ve 



updated this to include Air Markets Program Database data from 2012 and 2013. For 2013, only 



9 months of data were available; in this case, we assumed emissions at the same level for the 



remaining quarter. Additionally, there are two minor discrepancies between the NOx tons and 



heat input used by EPA for 2011, and the data currently in the Air Markets Program Database. 



We assume this discrepancy is due to errors in reporting that were later corrected, and have 



included only the updated values.  



 



3. 30 Day Limits Cannot Be Used as Annual Rates 



 



In its calculations, EPA assumes 30 day average limits
11



 (e.g. 0.055 lb/MMBtu) and uses those to 



calculate annual emissions. Because of the longer averaging time, annual averages are inherently 



lower than maximum 30 day rates. Therefore, the substitution is inappropriate and serves to 



artificially inflate the annual emissions.  



 



To correct for this, we compared the actual maximum 30 day rates for NGS to its annual 



emission rates, on a plantwide basis, during the baseline period. This ratio comes out to 1.135.
12



 



Using this, we have calculated the equivalent annual emission rates for any 30 day limits used in 



our calculations.  



 



Table 1: 30 Day Limits Converted to Annual Emission Rates 



 
NOx Rate (lbs/MMBtu) 



 
30 Day Limit Annual 



LNB 0.24 0.211 



SCR 1 0.07 0.062 



SCR 2 0.055 0.048 



SCR 3 0.04 0.035 



 



                                                 
10



 We disagree with the appropriateness of using a plantwide average, but do so here in accordance with EPA’s 



proposed methodology. We note that a plantwide average does have the effect of smoothing out emissions 



variability. This should also be kept in mind when reviewing the results from SCR at other facilities – if the averages 



are from a single stack (or any less than three stacks), they may be conservatively high when compared to NGS’s 



plantwide average.  
11



 Neglecting, for this discussion, the distinction between 30 boiler operating days and 30 calendar days – the former 



can be more than 30 calendar days. 
12



 See attached spreadsheet. 
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4. Baseline Heat Input Should be Used Instead of Arbitrary Pre-



LNB/SOFA Time Period 



 



In looking at future emissions under BART, EPA used two different sets of calculations. When 



performing its BART determination, EPA correctly used the baseline heat input and operating 



hours to calculate both baseline emissions and to estimate future emissions. Without any other 



adjustments discussed herein, this results in annual emissions under BART of roughly 5,264 



TPY.
13



 



 



However in its estimates of future emissions for analyzing whether the alternatives were better 



than BART, EPA calculated future emissions on the basis of the average heat input from 2001-



2008. This results in emissions under BART of approximately 5,345 TPY. EPA offers no 



justification for the use of this time period; the changed methodology appears to be arbitrary. 



 



5. SCR Can Be Installed By 2018 



 



As part of its BART determination, EPA recognized that “under the CAA, compliance with 



emission limits determined as BART must be ‘as expeditious as practicable but in no event later 



than five years’ after the effective date of the final BART determination.” 78 Fed. Reg. at 8,288. 



Its alternatives seek to extend compliance beyond that clear five year timeframe. However, its 



initial BART determination should recognize the fact that a shorter compliance deadline is 



achievable at NGS, and should include this fact in its calculations of emissions under BART. 



 



The Clean Air Act requires sources to “procure, install, and operate‖ BART controls “as 



expeditiously as practicable but in no event later than five years after the date of approval of a 



plan revision.‖ 42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same). 



When Congress enacted the Clean Air Act, it generally provided two different approaches to 



ensure timely compliance with the Act‘s requirements. First, the Clean Air Act often mandates 



compliance “as expeditiously as practicable, but in no event later than‖ a set number of years—as 



Congress required for BART. See, e.g., 42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas 



as attainment, nonattainment, or unclassifiable “as expeditiously as practicable, but in no case 



later than 2 years‖ after the agency promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) 



(existing sources must comply with NESHAPs “as expeditiously as practicable, but in no event 



later than 3 years after the effective date of such standard‖); id. § 7502(a)(2)(A) (nonattainment 



areas must achieve attainment “as expeditiously as practicable, but no later than 5 years from the 



date such area was designated nonattainment”). Second, the Clean Air Act at other times requires 



action at any point within a set timeframe. See, e.g., id. § 7410(c)(1) (EPA must promulgate a 



FIP “at any time within 2 years” after the agency disapproves a SIP); id. § 7661(a)(d) (States 



must submit Title V permit programs to EPA “[n]ot later than 3 years” after the 1990 Clean Air 



Act amendments). Had Congress intended to allow sources to install BART at any time within 



five years it would have drafted § 169A to say so. Instead, Congress used the same language that 



                                                 
13



 See, e.g., EPA’s worksheet “2013_0101 NGS emissions and incremental costs” (Docket ID No. EPA-R09-OAR-



2013-0009-0004), tab “2010-12 and EPA cost estimates,” which includes baseline 2001-2003 emissions totaling 



33,837 tons and reductions totaling 28,573 tons, leaving 5,264 tons remaining. Due to rounding differences, the 



estimate of this value in our worksheet is 5,266 TPY. 
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it used elsewhere in the Clean Air Act to require sources to install BART as quickly as possible, 



but within five years at the very latest. 



 



Judicial opinions interpreting similar “as expeditiously as practicable” compliance deadlines in 



the Clean Air Act read this language to require compliance as soon as possible. Because the “as 



expeditiously as practicable” compliance deadline “appear[s] in several places in [the] statutory 



text,” it is “generally read the same way each time it appears.” See Ratzlaf v. United States, 510 



U.S. 135, 143 (1994). As courts have explained, when the Clean Air Act requires compliance as 



expeditiously as practicable but not later than a certain date, the date listed in the statute is an 



“outside date” and does not provide a “license” for a state or regulated entity “to take its time in 



complying with” the Act. Am. Lung Ass‘n v. Kean, 856 F. Supp. 903, 908 (D.N.J. 1994); see 



also Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. Cal. 1991) (similarly 



noting that the “as expeditiously as practicable, but in no event later than” standard provides an 



“outside limit” for compliance). Compliance before the “outside date” is required whenever 



earlier compliance is possible. Union Elec. Co. v. EPA, 427 U.S. 246, 259 (1976); N. Ohio Lung 



Ass‘n v. EPA, 572 F.2d 1143, 1149–50 (6th Cir. 1978). In short, the Clean Air Act and RHR 



require sources to install BART as soon as possible. EPA must therefore set a compliance 



deadline shorter than five years if a source can install BART in less than five years. 



 



Here, EPA‘s proposal to set a compliance deadline at the five-year “outside date” is 



unreasonable because it is possible to install SCR at NGS in three and a half years or less. EPA 



does not offer a technical basis for its proposed 5 year compliance date. EPA has explained 



elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 



approximately 35 months for SCR installation at power plants with multiple SCR units.
14



 In its 



BART determination for San Juan, EPA concluded that that past SCR installations have required 



an average of between 37 and 43 months to design and construct an SCR unit.
15



 Indeed a range 



of studies and practical experience have identified that SCR can typically be installed in less than 



5 years.
16



  With multiple SCRs for the same plant, there are numerous duplicative design, 



engineering, procurement, fabrication, installation, and commissioning synergies, that can speed 



up the overall timeline. 



 



EPA points to no site-specific factors at NGS that would require a longer-than-average 



installation time for SCR. Consequently, EPA‘s proposed five-year compliance deadline does 



not require SCR installation “as expeditiously as practicable.” Consistent with the Clean Air Act 



and RHR, EPA should instead set a 3.5-year compliance deadline for SCR installation at NGS. 



                                                 
14



 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies for Multipollutant 



Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ multi102902.pdf; see also 75 Fed. Reg. 



45,210, 45,273 (Aug. 2, 2010) (proposed Transport Rule) (―It takes approximately 21 months to construct a [SCR] 



unit to reduce emissions of NOx.); Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx 



Emissions From Fossil Fuel-Fired Electric Power Plants (2009). 
15



 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport FIP, Docket EPA-



R06-OAR-2010-0846, at 71–72 (Aug. 5, 2011). Region 6 ultimately based its extended, five-year compliance 



deadline on site-specific factors for the San Juan Generating Station—such as site congestion—that would require a 



longer total installation time than the average. Only the largest and most complicated SCR retrofits have taken five 



years. Moreover, this five-year compliance deadline at San Juan Generating Station has been challenged in the 



Tenth Circuit. See Petitioner‘s Opening Brief, WildEarth Guardians v. EPA, No. 11-9552 (10th Cir. Apr. 30, 2012). 
16



 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, May 2012. 
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6. Impacts of Corrections to EPA’s BART 



 



Each of the above corrections changes the calculation of emissions under BART. Table 2 starts 



with emissions under BART as determined by EPA’s calculations (Scenario BART-1), and 



shows the impacts of each of our corrections discussed above individually (BART-2 through 



BART-6) as well as collectively (BART-9).
17



 All told, assuming rule finalization by July 1, 



2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 



timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%. 



 



Table 2: Corrected Emissions Under BART 



Scenario 



No.
18



 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



BART-1 EPA BART (No Corrections) 5,345 379,152 



BART-2 SCR Can Achieve 0.04 lb/MMBtu at NGS 3,887 341,978 



BART-3 Updated Emissions Data Should Be Used 5,345 373,064 



BART-4 30 Day Limits Cannot Be Used as Annual Rates 4,709 344,876 



BART-5 Baseline Heat Input Should be Used  5,266 374,903 



BART-6 SCR Can Be Installed By 2018 5,345 352,183 



BART-9 Corrected BART (All Corrections) 3,374 280,554 



 



B. Visibility Impacts Under BART 



 



In order to demonstrate the visibility impacts under BART and the proposed alternatives, 



visibility modeling is required. EPA’s original proposal provided some visibility modeling as 



part of its BART determination for NGS. Our modeling largely follows the same approach as 



EPA’s, but considers scenarios under the alternatives as well.  In fact, as a cross-check we 



modeled EPA’s N0 run and obtained the same results as the EPA.  After this “calibration” run, 



we then ran various other cases that we report below. 



 



One of the difficulties of EPA’s non-standard cumulative framework is that it makes visibility 



modeling much more onerous. Instead of developing visibility impacts at a particular point in 



time (post-BART implementation), modeling is needed for across multiple years and a greater 



number of emissions scenarios. This is particularly true for the alternatives discussed below. Our 



modeling provides results for 10 different scenarios, and interpolates between those to develop 



any additional scenarios necessary.
19



 



 



The results below summarize the visibility impacts – in 2020 and cumulatively from 2009-2044 



– under EPA’s proposed BART and our Corrected BART scenarios, for all 11 Class I areas 



                                                 
17



 BART-7 and BART-8 are documented in the attached spreadsheet and illustrate two combinations of corrections. 
18



 Throughout this document, the scenario numbers are designed to clearly link each scenario to the calculations in 



our attached spreadsheet. 
19



 See the “Modeling Interpolation” tab in [spreadsheet] for details. In each case we are using a 2
nd



 degree 



polynomial interpolation with R
2
 value greater than or equal to 0.9999. In other words, the interpolated values will 



necessarily not be as accurate as modeling, but will be a very close fit. 
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within 300 km and all 26 within 520 km. Following standard practice, we show below the sum 



(for all affected Class I areas) of the maximum 3-Year (i.e., 2001-2003) 98
th



 percentile delta-dV 



(24-hr average).  In addition we also show the cumulative delta dV for 2009-2044, which, is, in 



effect, the area under the delta dV curve as a function of time – this shows the effect of the 



visibility reduction trajectory for each scenario. 



 



We expanded the modeling domain beyond 300 km because there is no technical justification for 



limiting the domain to just 300 km, especially when there are so many additional Class I areas 



just beyond 300 km.  Clearly, the emissions from NGS impact a much larger set of Class I areas 



than those just within 300 km from the NGS. 



 



Table 3: Sum of the Three-Year Maximum 98
th



 Percentile 24-Hr Average Delta-Deciview 



Impacts at Affected Class I Areas 



Scenario 



No. 
Correction 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



 



Very clearly, our Corrected BART scenario provides greater visibility benefits than EPA’s 



proposed BART, both in 2020 and over the cumulative timeframe defined by EPA. These values 



provide a baseline against which the visibility outcomes of any proposed alternatives can be 



measured. 



 



We note that, in addition to cumulative benefits, our Corrected BART provides greater visibility 



benefits to each of the individual Class I areas as well, both in 2020 and over the 2009-2044 



timeframe. Modeling results for the individual Class I areas can be seen in the attached 



spreadsheet. 



IV. EPA’s Proposed Delay Alternative and LNB/SOFA Credit/NOx Cap Framework 



 



In addition to the BART determination, EPA’s February 5, 2013 proposal also described a 



framework for determining whether alternatives were better than BART, and proposed an 



alternative that would be allowed under that framework (“EPA Delay Alternative”).
 20



 



Essentially, this involved adding on credit for early installation of LNB/SOFA, and allowing the 



delayed installation of BART based on that credit. As discussed elsewhere in our comments, we 



disagree that this approach – the arbitrary 2009-2044 timeframe or the application of credit for 



previously installed controls – is legal or appropriate. For the purposes of this section, however, 



we focus only on calculation errors that EPA made within that flawed framework, and then 



discuss their implications for EPA’s Delay Alternative. 



                                                 
20



 Our discussion focuses on Alternative 1 from EPA’s February 5, 2013 proposal, since it was the only alternative 



actually proposed. Alternatives 2 and 3 required going over EPA’s then-NOx Cap and as such are even more 



unsupportable than the alternatives proposed as meeting it. 
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A. Corrections to EPA’s Calculation of the NOx Cap 



 



EPA applied the LNB/SOFA credit by assuming that LNB would not be installed until BART 



was installed and then summing the emissions from 2009-2044 to determine the “NOx Cap.” 



The corrections in Section III above also apply to this calculation – namely, reflecting lower 



emission levels achievable by SCR and a shorter timeframe in which it can be installed; using 



updated emissions data and appropriate baseline heat input; and using annual rates instead of 30 



day limits.
21



 In addition, two other significant corrections need to be made. 



 



1. Actual Heat Input Data Should Be Used to Calculate NOx Cap 



 



In calculating emissions for the years 2009-2013 under the NOx Cap, EPA relies on the average 



heat input from 2001-2008, even though actual heat input data for years 2009, 2010, and 2011 



were publicly available on EPA’s own website at the time EPA did this calculation for its 



February 5, 2013 proposal.  Failing to use actual data for 2009-2013 means that EPA is crediting 



NGS not just for early installation of LNB/SOFA, but also for the difference in heat input 



between 2001-2008 and the years from 2009-2013, which were lower. The effect of this, not 



accounting for other corrections, is to add 17,433 tons to the NOx Cap. For example, even 



without LNB/SOFA, there is no way NGS would have emitted 34,152 tons in 2010. With a heat 



input that year of 173,473,615 MMBtu, that is equivalent to a NOx emission rate of 0.39 



lb/MMBtu – above NGS’ existing rate prior to LNB/SOFA, which was closer to 0.35 lb/MMBtu.  



 



2. LNB/SOFA Could Be Installed In 3 Years 



 



EPA’s calculations of the LNB/SOFA Credit assume that LNB/SOFA would be installed at the 



same time as SCR; that is to say, 5 years after rule finalization. In reality, LNB/SOFA can 



unquestionably be installed more quickly. For example, EPA has noted, based on industry 



experience, that LNB can be installed in as little as 6 months.
22



  Thus, we believe, generously, 



that LNB/SOFA can be installed in well under 3 years,   We also note that NGS’s own existing 



experience demonstrates that LNB/SOFA can be installed – at NGS – in under 3 years.
23



 



 



3. Impact of Corrections to NOx Cap 



 



The impact of these corrections on the NOx Cap is show in Table 4. The combined corrections 



(CAP-6)
24



 serve to lower the NOx Cap by more than 120,000 tons. 



                                                 
21



 The one exception is the correction of updated emissions from 2011-2013, which obviously does not apply to 



calculating emissions as if LNB/SOFA had not been installed. 
22



 See Technical Support Document (TSD) for the Transport Rule, Docket ID No. EPA-HQ-OAR-2009-0491 



“Installation Timing for Low NOX Burners (LNB)” and the references contained therein.  Document available in the 



docket or at http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf. 
23



 See article “Navajo Generating Station Voluntarily Installs Low-Nox Burners” in Electric Light and Power, 



9/1/2011, available at http://www.elp.com/articles/print/volume-89/issue-5/sections/navajo-generating-station-



voluntarily-installs-low-nox-burners.html.  The article notes that “ [T]his year, workers at NGS finished installing 



low-nitrogen oxide (NOx) burners and separated overfire air on the final unit to complete a voluntary three-year 



effort to retrofit all three 750-MW coal generating units at the plant.” 
24



 CAP-4 and CAP-5 demonstrate the impact of two combinations of corrections and are shown in the attached 



spreadsheet. 





http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf
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Table 4: Corrected Emissions Under the NOx Cap 



Scenario 



No. 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



CAP-1 EPA NOx Cap (No Corrections) 5,345 494,899 



CAP-2 Actual Heat Input Data Should Be Used 5,345 477,466 



CAP-3 LNB/SOFA Could Be Installed In 2 Years 5,345 472,245 



CAP-6 Corrected NOx Cap (All Corrections) 3,374 373,029 



 



Given EPA’s proposed framework, this lower, corrected NOx Cap has significant implications 



for both EPA’s original proposed alternatives and the TWG alternatives (which simply seek to 



match EPA’s flawed proposal). 



 



4. Impact of Delay on the NOx Cap 



 



EPA’s approach means that if there is any delay in rule finalization, more NOx emissions will be 



allowed under the NOx Cap. Indeed, this has already occurred. EPA’s first proposal, from 



February 5, 2013, assumed a finalization date of January 1, 2014, resulting in an associated NOx 



Cap of 451,689 tons.
25



 Its October 22, 2013 proposal assumed a finalization date of July 1, 2014. 



The effect of this change alone increased the NOx Cap to 494,899 tons, an increase of 43,210 



tons. This increase in allowed emissions provides additional incentive to NGS to delay 



finalization of the rule for as long as possible. 



 



As Table X below indicates, for each year of delay, under EPA’s calculations, an additional 



28,807 tons is added to the NOx Cap; with our corrected calculations, a year of delay adds 



roughly 30,362 tons to the NOx Cap (because our corrections use existing heat input data for 



past years where available, the exact value is not known) – thousands of tons above NGS’s 



emissions in any year since 2009. Thus, as we will see below, under EPA’s approach to 



determining whether an alternative is better than BART, each year of delay in rule finalization 



allows for two or more years of delay in implementation of SCR. 



 



Table 5: Impact of Delay in Rule Finalization to NOx Cap 



Scenario No. Correction 
NOx Emissions Added to NOx Cap (Tons) 



6 Month Delay 1 Year Delay 



CAP-1 None (As proposed) 14,403 28,807 



CAP-6 All Corrections ~15,181 ~30,362 



B. Corrections to EPA’s Alternative 



 



In its February 5, 2013 proposal, EPA proposed Alternative 1, which allowed NGS to delay 



installation of BART so long as its cumulative emissions from 2009-2044 were below the NOx 



Cap. In its October 22, 2013 supplemental proposal, EPA did not update its calculations with 



                                                 
25



 Spreadsheet “EPA Analysis of BART Alternatives,” attached to EPA’s Technical Support Document, Docket ID 



No. EPA-R09-OAR-2013-0009-0004. 
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regard to Alternative 1. Here, we update those calculations to show the timelines for 



implementation that can be justified under this approach, both according to EPA’s original 



calculation methodology, and with our corrections noted above, assuming both EPA’s projected 



rule finalization and with several possible delays. 



 



First, to update EPA’s Alternative 1, we used the NOx Cap developed by EPA for a finalization 



date of July 1, 2014; we extrapolated this to possible finalization dates of January 1, 2015, and 



January 1, 2016 as well. We also used the updated 2012 actual data,
26



 but otherwise emissions 



under the alternative were calculated according to EPA’s approach. We followed EPA’s 



methodology of determining in which whole years SCR installation would be required (rather 



than, say, determining by half years or even months). The result is listed as scenario ALT-1 in 



Table 6 below. 



 



We then performed the same calculations but with the corrections noted in Sections III-IV above. 



The results are listed in Table 6 below as scenario ALT-2. 



 



Table 6: Updated and Corrected EPA Alternative Timelines 



Scenario 



No. 
Description 



Corrections to 



Emissions 



Calculations 



Rule 



Finalized 



By 



Nox 



Cap 



(Tons) 



SCR Installation By: 



2
0



1
8
 



2
0



1
9
 



2
0



2
0
 



2
0



2
1
 



2
0



2
2
 



2
0



2
3
 



2
0



2
4
 



2
0



2
5
 



2
0



2
6
 



2
0



2
7
 



2
0



2
8
 



2
0



2
9
 



ALT-1 
NOx Cap 



CAP-1  
BART-3 



7/1/2014 494,899             
  



    
1/1/2015 509,302                 



 
  



1/1/2016 538,109                     



ALT-2 
NOx Cap 



CAP-6 
BART-9 



7/1/2014 373,029                     
1/1/2015 388,210                     
1/1/2016 418,572                     



BART-1 
EPA’s 



BART 
N/A 



7/1/2014 379,152             
1/1/2015 388,142             
1/1/2016 406,121             



BART-9 
Corrected 



BART 
BART-9 



7/1/2014 280,554             
1/1/2015 288,989             
1/1/2016 305,860             



 



Table 6 makes clear several pertinent points. First, correcting the calculation errors in the NOx 



Cap and BART emissions scenarios makes a significant difference – a difference of roughly two 



years. Second, regardless of the calculation methodology, any delay of the rule finalization has 



significant impacts on when SCR is installed under this framework. The 6 month delay of 



finalization (to January 1, 2015) leads to a year delay in installation of SCR; the 1.5 year delay 



(to January 1, 2016) leads to a three year delay in SCR installation. 



                                                 
26



 EPA’s updated spreadsheet (“Supplemental Better than BART Alternatives,” Docket ID No. EPA-R09-OAR-



2013-0009-0191) references the 2012 data, but not the 2013 data; we have updated EPA’s Alternative consistent 



with this approach. 
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Finally, there is no question that BART is better than the EPA Delay Alternative – whether based 



on EPA’s calculations or our own Corrected NOx Cap. Even assuming, for the sake of argument, 



that BART can be legally installed past the end of the first planning period in 2018, installation 



of SCR under BART still occurs years before it would under EPA’s Delay Alternative. As a 



result, the total NOx emissions that the surrounding communities and lands are subjected to over 



the years and in any given year are much lower under BART. 



C. Visibility Impacts Under EPA’s Delay Alternative 



 



The emissions scenarios under EPA’s Delay Alternative are similar to those under BART, except 



that the benefits of SCR installation are delayed by years. Thus, the visibility impacts at 2020 



and over the 2009-2044 timeframe are worse under EPA’s Delay Alternative. The values below 



assume rule finalization by EPA’s estimated date of July 1, 2014; the differences are greater with 



any delay. 



 



For comparative purposes, we also demonstrate the visibility impacts that would have occurred 



under the hypothetical emissions scenarios assumed by EPA’s NOx Cap and our Corrected NOx 



Cap. This comparison shows why EPA’s dependence on NOx emissions instead of visibility 



modeling is unsupported and inappropriate. EPA’s scenarios are shown in solid colors; our 



corrected scenarios are striped. 



 



Table 7: Visibility Impacts Under BART and EPA’s Delay Alternative 



Scenario 



No. 
Description 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



ALT-1 EPA Alternative 30.85 37.59 737.7 908.4 



ALT-2 Corrected EPA Alternative 27.89 33.95 615.3 764.1 



CAP-1 EPA NOx Cap N/A N/A 731.9 909.7 



CAP-6 Corrected NOx Cap N/A N/A 604.7 758.5 
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Figure 1: Visibility Impacts (dv) in 2020 Under BART and EPA Delay Alternative 



 



 
Figure 2: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, EPA Delay 



Alternative, and NOx Cap (Assuming July 1, 2014 Rule Finalization) 



 



Several things are apparent from these results. First, EPA’s Delay Alternative, even with our 



corrections, doesn’t come close to meeting BART either in 2020 or over the 2009-2044 



timeframe. This is not a surprise; given the delayed nature of EPA’s Delay Alternative, it is 



impossible for it to actually be better than BART. 



 



More notably, these results clearly demonstrate the failure of EPA’s reliance on NOx emissions 



as a stand-in for actual visibility analysis, and illustrate why modeling is required by law when 



the distribution of emissions – geographic, temporal, pollutant, or other distribution – differs 



between BART and the proposed alternative. This is because EPA’s Delay Alternative is not 
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only worse than BART – it also provides less cumulative visibility benefit than would the NOx 



Cap to the Class I areas within 300 km (737.7 dv versus 731.9 dv), despite the fact that its 



cumulative emissions meet the NOx Cap (478,040 tons versus 494,899 tons). This is also true for 



our Corrected Alternative and Corrected NOx Cap at both 300 km and 520 km. Clearly, a ton of 



NOx has more or less impact on visibility depending on the circumstances in which it is emitted. 



Again, this is not a surprise – the non-linear nature of visibility impacts means that the impacts 



do not scale directly with emissions. Visibility modeling would be far simpler if that were the 



case. In this case, EPA should have relied upon the modeled visibility impacts to determine what 



is “better than BART” – NOx emissions are insufficient as a substitute. 



V. The Technical Working Group (“TWG”) Alternative 



 



The unpredictable outcomes possible under the TWG alternative – embracing everything from 



shutdown to no changes at all, as discussed below – are not better than BART. The TWG 



alternative starts with EPA’s (flawed) NOx Cap and then develops a series of potential outcomes 



(Alternatives A and B, with various subparts) that end up emitting at or below the same 



cumulative amount at one point in time – 2044. As we demonstrate below, regardless of the 



framework chosen, these options cannot compare to BART.  First, as far as emissions, the TWG 



alternative does not guarantee BART-level emissions by 2020 – or, in fact, by any date. Second, 



it does not ensure compliance, even under the cumulative-through-2044 rubric, with our 



Corrected NOx Cap. Third, even under EPA’s original, flawed, NOx Cap, the options available 



under the TWG alternative are sufficiently broad as to be unenforceable, and cannot be shown to 



be better than BART.  Finally, as we will show, the TWG alternative is not better than BART 



from a visibility outcomes standpoint. 



A. Issues with EPA’s Presentation of the TWG Alternative 



 



EPA’s analysis of the TWG alternative, found mainly in its “Supplemental Better than BART 



Alternatives” spreadsheet,
27



 leaves out some critical perspective, which we attempt to provide. 



First, EPA fails to consider the wide range of possibilities under the TWG alternatives, and 



instead presents only three middle ground scenarios. As our analysis shows, there are many more 



possible outcomes, some of them more problematic than the ones EPA has elected to present. 



EPA’s analysis fails to adequately describe, let alone analyze or compare, the range of possible 



outcomes. To be fair, however, even though EPA could have done a more thorough job, it would 



be virtually impossible to analyze and compare all or even most possible outcomes under the 



TWG alternative in a complete manner without extremely sophisticated analysis. Just based on 



this fact alone, the TWG alternative does not, and cannot, provide the certainty of emissions 



outcomes under BART or even EPA’s Alternative. EPA cannot and should not approve an 



“alternative” that it cannot even fully analyze.  Papering over this by presenting only three 



unenforceable options out of myriad possibilities is unacceptable. 



 



Second, EPA’s graphs are highly misleading. They label as “BART” a line that is very clearly 



not BART, but the made up scenario in which LNB/SOFA have not already been installed at 



NGS (in other words, the NOx Cap). The dramatic difference between this line and BART is 



                                                 
27



 Docket ID No. EPA-R09-OAR-2013-0009-0191. 
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demonstrated on EPA’s graph for Alternative A1 below. We have changed nothing other than 



adding in EPA’s BART (the black line) and clarifying that what EPA labeled as BART (the red 



line) is not. Similar graphs for the other two scenarios EPA analyzed can be found in our 



attached spreadsheet. 



 



Figure 3: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 



 



Third, EPA’s analysis fails to include any modeling for visibility outcomes, and thus, ironically, 



is insensitive to the visibility effects of the alternatives. Visibility benefits are a required part of 



the five-factor BART analysis, and moreover are the direct purpose of the Regional Haze Rule. 



The alternatives EPA presents have different distributions of emissions as compared to BART, 



and thus do not qualify to simply show “greater emissions reductions.” For the TWG Alternative 



in particular, the distribution of emissions is not only temporally different from BART, but also 



different with regard to the distribution of emissions among pollutants. Some of the envisioned 



scenarios involve a reduction of generation, which would lower SO2 and PM emissions in 



addition to NOx. EPA’s analysis tells us nothing about this critical factor. This is required in 



order to make any alternative legally defensible.  



B. The Uncertainty of the TWG Alternative  



 



One of the main issues with the TWG alternative is the almost limitless number of possible 



combinations and outcomes. There is no guarantee that outcomes better than BART will occur, 
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and even if they do, no guarantee that they will be maintained. The TWG alternative, as 



presented, cannot qualify as reasonable progress of any kind, let alone meet or exceed the 



stringent standards of BART. Our analysis attempts to provide a more complete picture of the 



possible outcomes under the TWG alternative than presented by EPA. 



 



A few notes about our calculations in this section: depending on the scenario, we have calculated 



emissions using a variety of heat inputs from the 2001-2012 time period – the minimum, 



maximum, or different averages. It is important to note that all are representative of possible heat 



inputs under the TWG alternative; we have used different assumed values to demonstrate a 



variety of possible phenomena (e.g. using lower heat input rates can better demonstrate the 



length of time the units could run, whereas higher heat input rates can better demonstrate the 



upper limits of annual emissions).  In addition, there are two relevant corrections discussed 



above – the use of annual emission rates (shown in Table 1 above) rather than 30 day limits, and 



the use of updated data for 2011-2013. Except where duplicating EPA’s calculations, we have, 



for consistency, included both of these corrections. 



 



For simplicity, the TWG alternative is presented as two primary options, Alternatives A and B; 



in reality the choice between the two is determined not by choice but by ownership outcomes. 



Multiple outcomes are possible under each. 



 



1. Alternative A 



 



Alternative A has several subparts, but their minimum common elements in addition to the NOx 



Cap include: (a) a reduction in generation of at least 561 MW by 2020, and (b) two of the NGS 



units must meet a 30 day NOx limit of 0.07 lb/MMBtu by 2031. 



 



We present 3 possible scenarios under Alternative A in addition to EPA’s analysis. The first, 



TWG-4, demonstrates the outcome under Alternative A2,
28



 in which one unit is shut by 2020, 



and the collective capacity of the other two are increased by the maximum 189 MW, and these 



two units then meet the 0.07 lb/MMBtu limit by 2031. This is the same scenario that EPA uses to 



demonstrate Alternatives A2 and A3, but with our corrections made to the calculations. 



 



Unfortunately, EPA’s analysis is incomplete, and fails to include other potential outcomes under 



Alternative A. Our second scenario, TWG-5, demonstrates a potential outcome under Alternative 



A3. Alternative A3 requires a minimum reduction in generation at NGS of 561 MW by 2020, but 



all three units can remain operating at the existing emission limit. It then requires two of the units 



to achieve a limit of 0.07 lb/MMBtu by 2031. Thus, one option under this scenario is for two 



units, totaling 750 + 750 = 1500 MW, to operate at the more stringent limit, while the remaining 



unit operates under at lower capacity with just LNB/SOFA. 



 



However, the proposal does not specify to which of the units the more stringent limit applies. In 



theory, then, NGS could operate one unit with just LNB/SOFA at 750 MW, while meeting the 



more stringent limit at the remaining 750 + 189 = 939 MW. While this may sound unlikely, it is 



                                                 
28



 Alternative A1 is the most straightforward of the alternatives (shutdown one unit by 2020; SCR at 0.07 lb/MMBtu 



on the remaining two by 2031). Our spreadsheet includes EPA’s analysis as well as our own slightly modified 



possible scenario under this Alternative, but they are overall quite similar.  
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not impossible that NGS would chose to avoid the operational costs of SCR by routing more of 



its production to the unit equipped only with LNB/SOFA. This is our third scenario, TWG-6. 



 



An even more likely scenario, described by TWG-7, would be that NGS might choose to meet 



the 0.07 lb/MMBtu limit on one unit by not operating it, forgoing both the capital and 



operational costs of SCR. This would leave one unit operating at the existing limit and only one 



meeting 0.07 lb/MMBtu. 



 



Emissions under our scenarios, EPA’s analysis, and BART are summarized in Table 8 and 



Figure 4Figure 5, along with EPA’s NOx Cap and our Corrected NOx Cap. 



 



Table 8: Emissions Under TWG Alternative A 



Scenario 



No. 
Description 



NOx Emissions (Tons) 



2020
29



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 EPA BART 5,345 379,152 388,142 406,121 



BART-9 Corrected BART 3,374 280,554 288,989 305,860 



TWG-1 EPA TWG A1 13,186 436,206 436,206 436,206 



TWG-2 TWG A1 (possible) 14,053 446,912 446,912 446,912 



TWG-3 EPA TWG A23 (1689 MW|SCR)* 14,847 462,228 462,228 462,228 



TWG-4 TWG A2 (1689 MW|SCR)* 15,823 473,619 473,619 473,619 



TWG-5 TWG A3 (1500 MW|SCR + 189 MW|LNB/SOFA)* 15,823 491,178 491,178 491,178 



TWG-6 TWG A3 (939 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 538,109 



TWG-7 TWG A3 (750 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 536,068 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



*Emissions for these scenarios (and in Alternative B below) are presented as if EPA’s NOx Cap were in place; that 



is the maximum value for a given scenario. 



 



                                                 
29



 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For instance, all of the TWG A 



cases shown in this table would have higher emissions for the first full year of BART (last half of 2019 + first half 



of 2020) because the shutdown requirement under TWG Alternative A does not begin until 2020. 
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Figure 4: 2020 NOx Emissions, Tons, Under BART and TWG Alternative A 



 



 
Figure 5: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative A, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Clearly, emissions are higher under TWG Alternative A both in 2020 and under the 2009-2044 



timeframe. Furthermore, none of the TWG Alternative A scenarios meet our Corrected NOx 



Cap; two of the possible scenarios also max out EPA’s NOx Cap and would be higher if rule 



finalization were delayed. 



 



2. Alternative B 



 



Alternative B is even more open ended than Alternative A. In addition to the NOx Cap, it 



requires that a second sub-cap, from 2009-2029, be met. Although there are an infinite number of 



ways these restraints might be met, we highlight four scenarios in addition to the two that EPA 
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describes. Both of EPA’s scenarios involve the installation of SCR on all three units; in one 



scenario the SCRs meet a limit of 0.07 lb/MMBtu and are installed earlier; in the other they meet 



a limit of 0.055 lb/MMBtu and are installed later. EPA describes the decision to investigate only 



these scenarios as such: 



 



Although Alternative B does not specify how the caps will be maintained, installation of 



SCR on all units at NGS is a reasonable compliance option, and therefore, EPA is using 



this as an example for further examination of Alternative B. 78 FR 62517. 



 



Unfortunately, installation of SCR on all three units is by no means the only reasonable option 



for compliance. EPA’s analysis is completely insufficient to the task of describing the possible, 



or even likely, outcomes under Alternative B. We attempt to fill in a few of the gaps
30



 with our 



additional scenarios, which are again described for finalization dates of July 1, 2014; January 1, 



2015; and January 1, 2016. As Table 5Table 9 illustrate, any delay in rule finalization (even six 



months) increases the overall NOx Cap.
31



 As a result, the dates for SCR installation or shutdown 



under Alternative B scenarios get pushed later and later. 



 



Our first scenario, TWG-11, assumes that all three units run with just LNB/SOFA. SCR with a 



limit of 0.055 lb/MMBtu (30 day) is installed on two units in sequential years. The third unit 



continues to operate only with LNB/SOFA, and all three run through at least 2044. 



 



Our second scenario, TWG-12, assumes one unit shuts down in the 2020s and another in the 



2030s. No SCR is installed on any units. The third unit, with just LNB/SOFA, can operate 



through at least 2044. 



 



Our third scenario, TWG-13, assumes no SCR is installed and all three units continue to run at 



current emission rates until the NOx Cap is hit and the units shut down. This allows all three 



units to run through the mid- to late-2030s. 



 



Our fourth scenario, TWG-14, assumes that one unit shuts down earlier on. This allows the other 



two units to run with only LNB/SOFA through at least 2044. 



 



                                                 
30



 In reality, due to the overwhelming number of scenarios allowed by Alternative B, an even more thorough 



analysis is warranted. 
31



 Because the 2009-2029 Cap is based on a fixed date (shutdown of one unit by 2020), it should not increase with 



delay of rule finalization. Our scenarios meet EPA’s 2009-2029 Cap of 416,865 tons. We note that this was 



calculated using emissions updated only to 2011. Including just the 2012 emissions in this calculation drops the 



2009-2029 Cap to 410,009 tons; inclusion of 2013 data and our other corrections further lower it to 364,907 tons. 
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Table 9: Emissions Under TWG Alternative B 



Scenario 



No. 
Description 



NOx Emissions (Tons) | Action Dates 



2020
32



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 
EPA BART 



(3 SCR at 0.055) 
5,345 379,152 | 7/1/19 388,142 | 1/1/20 406,121 | 1/1/21 



BART-9 
Corrected BART 



(3 SCR at 0.04) 
3,374 280,554 | 1/1/2018 288,989 | 7/1/18 305,860 | 7/1/19 



TWG-8 
EPA TWG B1  



(3 SCR at 0.055) 
19,779 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 



TWG-9 
EPA TWG B2  



(3 SCR at 0.07) 
19,779 491,245 | 2026, 27, 28 504,221 | 2027, 28, 29 517,196 | 2028, 29, 30 



TWG-11 
TWG B  



(2 SCR at 0.055) 
20,245 491,578 | 2021, 22 507,183 | 2023 533,192 | 2025, 26 



TWG-12 
TWG B 



(Shutdown 2 units) 
20,245 493,124 | 2021, 33 506,621 | 2022, 34 533,614 | 2024, 36 



TWG-13 
TWG B 



(Shutdown 3 units) 
17,439 494,899 | early 2036 509,302 | late 2036 538,109 | mid 2038 



TWG-14 
TWG B 



(Shutdown 1 unit) 
11,626 492,137 | 2018 503,764 | 2020 532,829 | 2025 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



 



 



 
Figure 6: 2020 NOx Emissions, Tons, Under BART and TWG Alternative B 
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 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For example, emissions under 



TWG-11 are higher 5 years post-BART under the 1/1/16 finalization scenario (17,439 tons) than under the 7/1/14 



scenario (11,626 tons) because the shutdown in that case is delayed beyond 5 years post-BART. 
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Figure 7: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative B, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Again, the emissions under BART in 2020 and the 2009-2044 timeframe are clearly lower than 



the possible outcomes under the TWG Alternative B, none of which meet our Corrected NOx 



Cap. 



C. The TWG Alternative Does Not Provide “Greater Emissions Reductions” or 



Otherwise Qualify as “Better than BART” 



 



Based on the analysis presented above, it is clear that the TWG alternative cannot possibly be 



properly constrained or described, much less considered “better than BART.” Indeed, it wouldn’t 



even qualify as reasonable progress. 



 



It is plain that none of the TWG scenarios guarantee greater emissions reductions – cumulatively 



or in 2020 – than EPA’s BART. Since our corrected BART is lower than EPA’s BART, the 



same is true when compared with our corrected BART. Likewise, none of the TWG scenarios 



guarantee emissions reductions that are lower than our correctly calculated NOx Cap. Without 



meeting these elements, the TWG alternative cannot possibly be miscast as “better than BART.” 



 



On an annual basis, none of the TWG scenarios offer any guarantee of remotely BART-like 



levels by 2020. Further, while some of the TWG scenarios decrease in NOx emissions over time, 



there is no guarantee that they will do so (see, e.g., TWG-11, TWG-12, and TWG-14, which 



remain above EPA’s calculated BART levels through at least 2044). Likewise, EPA notes that 



“closure or curtailment…would result not only in NOx reductions, but also in reductions of other 



criteria and hazardous pollutants, such as sulfur dioxide (SO2), particulate matter, and mercury.” 



78 FR 62516. While this is true, the TWG alternative offers no guarantee of closure of any units. 



 



EPA’s framework also fails to consider emissions past 2044. BART is intended to be an ongoing 



requirement, applicable for the remaining life of the facility. Here, there is no guarantee that 



NGS will shut down in 2044; indeed, EPA notes that “NGS is projected to continue operation at 
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least to 2044” (78 FR 8288). Regardless, TWG Alternative B requires no emission reductions 



whatsoever past 2044. 



 



Indeed, it is clear that the 2009-2044 timeframe is arbitrary from a BART perspective. If, 



instead, we extend the time frame by three years to 2009-2047, EPA’s NOx Cap becomes 



510,935 tons. Its second estimated scenario under Alternative B, however, becomes 511,654 



tons. In other words, a scenario envisioned by EPA as providing “greater emissions reductions” 



when viewed from 2009-2044 no longer does so if the plant continues to operate just three more 



years. 



 



Furthermore, there are several possible outcomes that provide little to no progress at all. Under 



TWG, Alternative B can operate – as is, with no modifications – at present levels until at least 



2036. With a six month delay of rule finalization past EPA’s projection, one unit can shut in 



2020 – as is already likely – and allow the other two to operate with just LNB/SOFA through and 



past 2044. 



 



Finally, it is not clear that the TWG alternative even qualifies as reasonable progress, let alone 



BART. BART provides an upper limit on the emissions from a given unit on a 30 day basis. The 



TWG does not guarantee this except to the extent that the existing limit is retained. Otherwise, it 



doesn’t even provide an annual limit. This could easily allow periods of lower emissions 



followed by significantly higher emissions, a pattern that BART would not allow. For instance, 



consider TWG-11, where two SCRs are installed early on. If the third unit, with only 



LNB/SOFA, were idled for some years and then restarted, emissions could be reduced for the 



interim period and then jump up significantly. In addition to being the antithesis of what is meant 



by reasonable progress, this type of scenario could wreak havoc with the ability of states in the 



region to determine whether reasonable progress is, indeed, occurring and to plan for additional 



needed measures. 



D. Visibility Impacts Under the TWG Alternative 



 



Modeling results for the TWG alternative, along with BART and the NOx Cap, are shown below 



for 2020 and the cumulative timeframe 2009-2044. The visibility benefit of BART versus the 



TWG alternative is very clear. 
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Table 10: Maximum 98
th



 Percentile Visibility Impacts (dv) Under BART, the TWG 



Alternative, and the NOx Cap 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 



TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 



TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 



TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 



TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 



TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 



TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 



CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 



CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 



 



 
Figure 8: Visibility Impacts (dv) in 2020 Under BART and the TWG Alternative 
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Figure 9: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, the TWG 



Alternative, and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



As Figure 8 illustrates, BART – whether EPA’s original calculation or our Corrected BART – 



offers significantly more visibility benefits in 2020 as compared to the possible outcomes under 



the TWG alternative. Likewise, lower cumulative visibility impacts occur under BART over the 



2009-2044 timeframe. None of the outcomes under the TWG alternative come close to meeting 



the visibility impacts under our Corrected NOx Cap. 



 



There are several other items of note here. First, these results assume, per EPA’s estimate, that 



rule finalization will occur by July 1, 2014; as shown above, later finalization results in a greater 



gap between outcomes under BART and those under any proposed alternative. 



 



Second, the TWG alternative is one alternative – it cannot be assessed simply by looking at the 



most plausible or most attractive potential outcome. All of the outcomes we have illustrated are 



possibilities. There is no way for EPA to say that all of them are “better than BART,” regardless 



of the framework for analysis. 



 



Third, as noted above with EPA’s Delay Alternative, several of the potential outcomes belie the 



problems with EPA’s reliance on NOx emissions instead of visibility modeling. Scenarios TWG-



8, TWG-9, and TWG-11 all have emissions that are lower than the NOx Cap, but have 



cumulative visibility impacts higher than the NOx Cap scenario. The first two of these are 



scenarios described by EPA. 



 



Thus, the TWG alternative, like EPA’s Delay Alternative, is not “better than BART” because it 



does not provide better visibility benefits to impacted Class I areas than BART does, particularly 



when compared to our Corrected BART. Furthermore, meeting EPA’s NOx Cap in terms of 



emissions provides no guarantee of matching the visibility benefits under the NOx Cap, and 



certainly does not meet our Corrected NOx Cap. 
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VI. Potential Gap-Filling Modifications to TWG Alternatives 



 



Because the alternatives proposed by EPA are not “better than BART,” we have attempted to 



find an alternative scenario that does provide better visibility benefits than BART in a legally 



and technically sound way. Put another way, we looked for a scenario that would fill the gap 



between our Corrected BART scenario and the alternatives proposed by EPA, including the 



TWG alternative. 



 



To be defensible, this alternative must meet several basic criteria. Visibility cannot decline in any 



Class I area, and there must be an average improvement over all the impacted Class I areas 



(equivalent to a lower cumulative impact).
33



 These conditions typically must be consistently met 



post-BART implementation; we again use 2020 as a stand in for this post-BART timeframe. In 



addition, we have aimed to meet EPA’s framework by considering cumulative visibility impacts 



over the 2009-2044 timeframe. 



 



While we explored multiple options, the only one that met all of these criteria was to require 



shutdown of one unit by 2020, along with the installation of SCR on the remaining two units by 



2020. In this scenario, the SCRs could meet a slightly relaxed rate of 0.065 lb/MMBtu. Table 11 



and Figure 10 below show the visibility impacts for this Gap Filling scenario, along with our 



Corrected BART and the lowest-impacting TWG outcome (Alternative A1, as estimated by 



EPA). 



 



Table 11: Maximum 98
th



 Percentile Visibility Impacts (dv) Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 
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 40 CFR 51.308(e)(3). 
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Figure 10: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, 



TWG Alternative A1, and the Gap Filling Scenario 



 



The Gap Filling scenario provides visibility impacts that are below our Corrected BART by 2020 



and also are cumulatively lower than the impacts associated with BART from 2009-2044. This is 



true cumulatively across all Class I areas within 300 and 520 km. We have not modeled the 



emissions associated with the Gap Filling scenario exactly, nor have we interpolated the results 



for each Class I area. However, reviewing Runs F and J in our modeling results, which are very 



close to these scenarios, indicates a strong likelihood that the Gap Filling scenario provides 



increased visibility reductions at each Class I area individually as well. 



 



In summary, we believe that, separate from the many legal arguments, on a technical basis, EPA 



should not accept the alternative proposed by the TWG in lieu of BART for the NGS. 
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R9 Air Districts











Tribal Air Quality





Navajo Nation- NGS and Four Corners Power Plant (FCPP) controls for Regional Haze


Tribal grants 


Tribal NSR implementation
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National Issues


			President Obama’s Climate Action Plan





Arizona Issues


			Navajo Generating Station


			Regional Haze on State and Tribal Lands   


			PM Nonattainment Areas and Exceptional Events


			Phoenix Ozone Status


			Multitude of Other Activities








Issues Affecting Arizona











President’s Climate Action Plan














Regional GHG Emissions and State Initiatives


Region 9 2005 GHG Emissions 647 Million Metric Tons CO2e  


			State GHG Initiatives			California
477 MT CO2e			Hawaii
24 MT CO2e			Arizona
90 MT CO2e			Nevada
56 MT CO2e


			Renewable Energy Goals			33% by 2020			40% by 2030			15% by 2025			25% by 2025


			GHG Reduction Goals			AB32: 1990 levels by 2020			HB226: 1990 levels by 2020			No numeric goal			No numeric goal


			Other			Huge Energy Efficiency Investments			70% Clean Energy by 2030			EERS: 22% Savings by 2020			NVision: move from coal to natural gas/RE
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			EPA is taking steps to regulate GHG emissions from power plants. 


			EPA reproposed new source performance standards for new power plants; the formal comment period is still open - till May 9th. 


			We have been seeking guidance from states and others to establish standards for existing power plants under CAA 111(d). 





EPA’s Role under the President’s Climate Action Plan














			Listening sessions across the country- unprecedented outreach


			Meetings with Utilities, Environmental and Energy Leaders in each state


			Proposal in June 2014; final action by June 2015, with state plans due by June 2016.


			EPA is on  track to meet the proposal schedule in the President’s Action Plan














EPA’s Role under the President’s Climate Action Plan











Navajo Generating Station














Insert map from Fletcher
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			Based on our BART analysis, EPA has proposed that new controls at NGS to reduce NOx emissions:


			are cost-effective, 


			and would reduce the visibility impairment caused by NGS at 11 Class I areas.


			We also proposed two Alternatives that provide additional flexibility (Alternative 1 and an Alternative from the Technical Work Group on NGS) as “Better than BART”
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Navajo Generating Station - EPA’s Proposals
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Proposed to require NGS to comply with an emission limit  for nitrogen oxides (NOx) of 0.055 lb/MMBtu within 5 years of final rule


This limit can be met with selective catalytic reduction (SCR) in combination with low NOx burners with separated over fire air (LNB/SOFA) installed and operated on all 3 units


We also proposed an Alternative to BART (Alternative 1) that credits NGS for early installation of LNB/SOFA (in 2009-2011) and proposes flexibility in the compliance date (to 2021 – 2023)


Total emissions reductions under Alternative 1 are greater than under our BART proposal (Better than BART)


1st Proposal (February 5, 2013)


*








*














Based on Alternative to BART put forth by the Technical Work Group on NGS (TWG Alternative)


TWG Alternative sets a cap in total NOx emissions over 2009-2044 and calls for closure of 1 unit by end of 2019 (or curtailment of electricity generation), and installation of SCR by end of 2030 on two units to meet limit of 0.07 lb/MMBtu


Two current owners (Los Angeles Department of Water and Power and NV Energy) intend to divest from NGS by 2019 due to state law in CA and NV


The 2009-2044 NOx cap ensures total emissions from TWG Alternative are less than under BART (TWG Alternative is better than BART)


2nd Proposal (October 22, 2013)


*








*














			Five Public Hearings held across the State of Arizona in November 2013


			Public Comment period ended January 6, 2014


			EPA evaluating the 77,000 comments received


			Final action expected this summer; Administrator signature required





NGS Status Update











Regional Haze in Arizona

















			Finalized AZ RH Phase I on Dec. 15, 2012; additional NOX controls on 3 coal-fired power plants via FIP- consent decree deadlines


			Finalized AZ RH Phase II (partial approval/partial disapproval of SIP) on July 30, 2013 – consent decree deadlines


			Worked with ADEQ on supplemental SIP revision which was proposed in May 2013 – finalized in July 30th action.


			Finalized action on Arizona 309 SIP





Regional Haze Activities in Arizona











			Final action on  AZ Regional Haze SIP was a partial approval/partial disapproval


			EPA required to prepare a FIP for those SIP elements that were disapproved


			FIP proposal published February 18, 2014


			BART determinations for four sources; Reasonable progress determinations for two cement plants


			Final action by June 27, 2014





    


Regional Haze Activities in Arizona











Current Legal Actions- Phase I


			Five parties have challenged the partial SIP disapproval and partial FIP in federal court


			Filed motions to stay FIP implementation 


			EPA has partially granted four petitions for reconsideration and is working to develop proposals to address the reconsiderations.    


			The Ninth Circuit denied the motions  to stay the FIP, but has not yet ruled on the merits of the petitioners’ claims. 





 














Current Legal Actions- Phase II


			No petitions for reconsideration


			Three parties challenged the partial disapproval in the Ninth Circuit


			Parties in the midst of filing briefs in  that case














2008 8-Hour Ozone Nonattainment Areas








*














			Proposed approval of Phoenix – Mesa maintenance plan and redesignation request for 1997 standard (.08 ppm) published on March 26, 2014


			EPA intends to finalize this action prior to revocation of 1997 standard


			Phoenix does not meet current 8-hour ozone standard of 0.075 ppm


			Will be marginal area so a simplified SIP is due by July 2015; MAG preparing SIP








Ozone Status











			EPA in negotiation on deadline lawsuit which is impacting the ozone NAAQS schedule.


			At this time we can’t provide a date for the announcement of the revised ozone NAAQS.








Next Version of the Ozone Standard











2006 24-Hour PM2.5 Nonattainment Areas





Just mention that with the new 2012 PM2.5 standard- the majority of the US will be in attainment with implementationof federal rules except Region 9
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Pinal and Nogales PM 2.5 Areas


			Clean Data Finding (2009-2011) for Nogales on January 13, 2013


			Clean Data Finding (2010-2012) for West Central Pinal County on September 4, 2013


			CDFs indicated that both these areas have attained the 2006 24-hour PM 2.5 NAAQS


			Suspends certain  planning requirements but does not redesignate to attainment














1987 24-Hour PM10 Nonattainment Areas
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			Found Phoenix 5% Plan complete by 8/9/12; turned off sanctions clock. 


			Reviewed and approved 131 exceptional events claims paving the way for action  on the 5% Plan


			EPA proposed approval of the 5% plan on Feb. 6, 2014 – consent decree deadline


			EPA also acting on rules associated with the 5% Plan; several published March 31, 2014 


			Final Action by June 2, 2014 – consent decree deadline 


			Very collaborative effort – model for future SIP actions (i.e., Pinal County)





Phoenix 5% PM-10 Plan











			Finished redesignation of Pinal County to nonattainment for PM-10 on May 22, 2012 


			ADEQ, Pinal County, and multiple stakeholders are working on the plan


			Technical work is progressing and control strategy discussions are underway


			EPA is participating during development stage = 5% Plan model


			EPA, ADEQ, and Pinal County have conference calls every two weeks








Pinal County PM-10 Plan











Future Challenges














			Hayden Pb redesignation proposed yesterday with letter to Governor; NPRM will have 30-day public comment period 


			Miami/Hayden SO2 nonattainment designations; SIPs due in April 2015


			Litigation on Regional Haze


			Replacing RH FIPs with SIP revisions, or revising current FIP


			EPA will propose on the ADEQ NSR Rule 


			SIP Backlog
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From: Stephanie Kodish
To: McCabe, Janet; Powers, Tom
Cc: kiyaani@frontier.net
Subject: FW: Follow-up to NGS discussion
Date: Monday, May 19, 2014 9:08:07 AM
Attachments: 2014 5 16 Enforceability and Optionality Regarding NGS TWG.pdf


Miller-Sahu report - FINAL 12-31-13.pdf
01 NGS comments 1-3-14.pdf


Hi Janet/Tom-
 
The attached “Enforceability and Optionality Regarding NGS TWG” document is submitted on behalf
 of Dine’ Citizens Against Ruining Our Environment (Dine’ CARE) as well.
 
Thanks,
Stephanie
 


From: Stephanie Kodish 
Sent: Friday, May 16, 2014 2:55 PM
To: 'McCabe, Janet'; powers.tom@epa.gov
Subject: Follow-up to NGS discussion
 
Hi Janet/Tom, thanks so much for taking time to talk on Wednesday. Attached please find a brief
 follow-up document summarizing those aspects of our Navajo Generating Station discussion relating
 to enforceability issues with the Working Group alternative as well as the concept of optionality
 (“Enforceability and Optionality Regarding NGS TWG”).
 
It is submitted on behalf of To Nizhoni Ani, Sierra Club, Natural Resources Defense Council and
 National Parks Conservation Association. I also attach for your reference, group comments
 (“Conservation Comments”) and an expert report (“Miller-Sahu Report”) that we submitted during
 EPA’s comment period for the proposed BART FIP for NGS – both are referenced in the summary
 document.
 
Please let me know if you have any questions.
 
Best,
Stephanie  
 
Stephanie Kodish
Director & Counsel, Clean Air Program | NPCA
865.329.2424 x28 | skodish@npca.org | npca.org
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The Working Group’s Alternative to EPA’s Navajo Generating Station’s BART 



Determination Is Built on Uncertain Options and is Unenforceable 



 



 



Based on sound analysis, EPA proposed a BART rule for Navajo Generating Station that is consistent with 



other EPA regional haze determinations. For this reason, EPA’s BART FIP for NGS (SCR on all 3 units 



within five years of a final FIP) is the most defensible and workable outcome for NGS BART compliance.  



Conversely, the Working Group (TWG) alternative is impracticable and laden with enforcement 



problems. (See e.g., Conservation comments p. 25-30 and Miller/Sahu report p. 15)  Should EPA move 



ahead with the TWG alternative we strongly recommend that the agency only do so if the TWG option is 



but one of two severable alternatives in the rulemaking itself allowing  NGS’s operators to choose to 



implement EPA’s initial BART plan or the TWG alternative. 



Enforceability Issues 



 TWG relies entirely on a NOX cap concept that is not enforceable until 2044. Because the TWG 
allows NGS to wait until 2044 to cut emissions, the approach is not defensible under the CAA as 
the alternative may result in decades more visibility impairment, in stark contrast with EPA 
requirements for other BART sources. (Conservation Comments, p. 20 and fn.35.) 



 Because the TWG provides NGS operators with complete discretion to choose how to meet the 
NOx cap, and the fact that the NOx cap does not include actual emissions limits, EPA and the 
public  would have no ability to assess whether NGS is “on track”  to cut haze forming pollutants 
through the NOx cap. If NGS delays action; it will only be after the cap is exceeded at the 2044 
deadline that the violation will become apparent (because only then is there actually a 
“violation” of the cap). 



 Nothing in the TWG option compels or even allows imposition of enforceable interim limits, 
visibility targets, or particular shut down or controls on specific units at particular times. 
(Conservation Comments, p. 27 and Miller/Sahu report Part V.B.1. and 2.)  The number of 
possible permutations under the TWG is nearly infinite.  NGS could move between “operational 
controls” and partial shut-downs and later-installed controls as it believes the market dictates 
with no ability for EPA to assess, let alone enforce, whether the plant is meeting theoretical 
targets with shifting priorities.  Our calculations and modeling show that all TWG permutations 
are worse than EPA’s proposed BART determination and most do not even meet the cap. 



 The TWG option requires only annual emissions plans.  It omits any requirement for specific plan 
content and lacks provisions for enforcing those plans.  Even if a plan appears “inadequate” in a 
given year (unclear how that would be determined because there are no annual benchmarks or 
requirements), EPA will have to wait until the final year’s plan to measure against the 2044 
emissions cap. (Conservation Comments, p. 27 and fn. 38.) 



 The TWG 2044 date is not an enforceable shut-down date or even an enforceable BART controls 
date.  It is simply the date against which the “total emissions cap” is to be measured.  NGS could 
continue to operate past that date and there is no provision for what happens if the cap is not 
met, or any means to compel NGS to finally install BART controls.  Even the TWG’s option to 
close one unit by 2019 is entirely discretionary and based on actions beyond EPA control.  
(Conservation Comments at p. 29 and Miller/Sahu report at p.22.)  
 
 



Examples of Prior EPA BART Determination Relevant to NGS 











 



 



In order to be consistent with other EPA BART determinations, EPA should look to other instances where 



it finalized alternative plans that were fully fleshed out and companies had the option to either elect to 



implement the original EPA-proposed BART limit or implement the enforceable alternative by a date 



certain. 



-     Four Corners: EPA’s final rule allowed for either shutdown of 3 units and SCR on 2, or SCR on all 
5 units. The utility was given a deadline to choose between the two, and opted for shutting 
down three units, providing reductions of not just NOx but SO2 and PM.  



-     Crystal River:  EPA’s proposed rule gave two options – shut down both units or install BART 
controls. By the time EPA finalized the rule, the units were under binding determination to shut 
down. (Like Four Corners, the utility was given a specific date – January 1, 2015 – by which it had 
to choose which option it planned to pursue.)   



- Dave Johnston unit 3: EPA’s final BART determination allowed the company to either install SCR 
on the unit to meet the BART limit by March 2019 or retire it by 2027.  



 
These examples provided the coal plant operators with clear, workable options from which to pick while 



also providing EPA with enough certainty to monitor and assess the final plan’s implementation and 



ensure its enforcement. Moreover, if there is a challenge to the final determination for NGS or the TWG 



fails for any other reason, then EPA’s initial BART proposal could be severable thus serving as a critical 



backstop. 
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I. Introduction 



 



This technical support document (“TSD”) addresses technical critiques of EPA’s proposed 



BART determination and alternatives found in its February 5, 2013 and October 22, 2013 



proposals.  It should be noted that in this TSD we do not provide a critique of the propriety of 



EPA’s overall approach – namely a NOx cap as a BART alternative.  For the many reasons 



discussed elsewhere in these comments, this approach is fundamentally improper. 



 



The above notwithstanding, we offer comments on EPA’s calculation of emissions under BART 



and the proposed alternatives, and its proposed framework for analyzing whether the alternatives 



are in fact “better than BART.” 



 



We have organized this TSD as follows: first, a discussion of the proposed methodologies for 



analyzing whether the alternatives are “better than BART;” and second, a discussion of the 



calculations made under each of the three proposal groups, namely EPA’s BART determination, 



EPA’s BART alternatives (using the LNB/SOFA Credit or “NOx Cap” concept), and the 



alternatives offered by the Technical Working Group (TWG) and subsequently proposed by 



EPA. 



 



To reiterate, as this TSD demonstrates, EPA’s proposed “better than BART” analysis framework 



is fundamentally flawed and inappropriate; nonetheless, even under this rubric, none of the 



proposed alternatives, including the TWG alternatives, qualify as “better than BART.” 



II. Framework for Analyzing “Better than BART” 



 



An alternative to BART cannot be approved unless a demonstration is made that it achieves 



“greater reasonable progress than would be achieved through the installation and operation of 



BART.”
1
 To make this demonstration, a number of elements are required, including: 



 



1. A BART determination for the covered source(s).
2
 This determination creates a standard 



against which the alternatives can be measured. This standard includes an analysis of the 



emissions reductions and visibility benefits resulting from the best technology as well as 



a 30 day emission limitation that must be met starting no later than 5 years after 



finalization of the rule, and is applicable indefinitely.
3
 To determine emissions 



reductions, a BART determination compares annual emissions at two points in time: the 



pre-BART baseline (given as an average), and post-BART (i.e., no later than 5 years after 



rule finalization; this is expressed as the annual emissions for one year). 



2. An analysis of the projected emissions reductions achievable under the alternative.
4
 To be 



comparable to the BART analysis, these emission reductions should be calculated in the 



                                                 
1
 40 CFR 51.308(e)(2). 



2
 40 CFR 51.308(e)(2)(i)(C). 



3
 See, e.g., 40 CFR 51.308(e)(1)(ii)(A), establishing BART as a continuous emission reduction, and 40 CFR 



51.308(e)(1)(iv)-(v), requiring the installation, operation, and maintenance of BART.   We note this specifically 



because TWG Alternative B has no requirements past 2044. 
4
 40 CFR 51.308(e)(2)(i)(D). 











2 



same manner, and using the same framework: annual emissions reductions from the pre-



BART baseline, and post-BART. 



3. A showing that the visibility impacts of the alternative are better than under BART. This 



can be accomplished in three ways. First, if the “distribution of emissions” is the same 



under the alternative and under BART, the alternative need only have “greater emissions 



reductions.”
5
 Second, if the distribution of emissions is dissimilar, visibility modeling is 



required.
6
 Third, the “clear weight of evidence” may be relied on.



7
 



 



We have some concerns and critiques of EPA’s calculations of the first two elements above, the 



BART determination and estimates of the emissions under the proposed alternatives to BART. 



These are noted below and in the Technical Support Document prepared by Victoria Stamper. 



 



With regard to the third element – demonstrating that the visibility impacts of the alternatives are 



better than those of BART – EPA has attempted to rely on demonstrating that the alternatives 



have greater emissions reductions. This fails because it uses the wrong rubric. EPA has not and 



cannot demonstrate that the “distribution of emissions” is the same under BART and the 



proposed alternatives. The spatial distribution of emissions may be the same (namely, they all 



emanate from NGS), but the temporal distribution is significantly dissimilar. BART 



contemplates a steady-state annual emissions profile post-implementation; many of the possible 



scenarios under the TWG alternative have no such known emission profile on an annual basis. 



Likewise, BART assures a specific annual emissions profile no later than 5 years after rule 



finalization; by pushing back the implementation date, EPA’s proposed alternatives alter the 



distribution of those emissions in time, and thus are not directly comparable to BART and do not 



qualify for the Regional Haze Rule’s (“RHR”) exemption from visibility modeling. 



 



Even assuming the “distribution of emissions” was the same as BART, EPA must show that the 



alternatives offer “greater emissions reductions” than BART. To maintain any consistency with 



all previous discussion of emission reductions in the RHR, this can only be interpreted as a 



comparison between annual emissions in the baseline (as an average) and annual emissions more 



than 5 years past the rule finalization (as one year of emissions). EPA’s approach subverts the 



unambiguous meaning of “emissions reductions” used throughout the RHR and instead 



compares the cumulative annual emissions over an arbitrary period of time (2009-2044) and 



inappropriately includes credit for controls installed after the baseline period. 



 



Our discussion below will show that even under EPA’s flawed framework, the alternatives are 



not better than BART. We highlight the arbitrariness of EPA’s framework by demonstrating the 



effect of looking at slightly different time periods. Further, we show that the alternatives are not 



better than BART when “emissions reductions” are calculated in a way consistent with the RHR 



(i.e. on an annual basis, not cumulatively, and not including credit for post-baseline controls). To 



make these comparisons, we calculate and present annual emissions
8
 for 2020 (the first full year 



                                                 
5
 40 CFR 51.308(e)(3). 



6
 40 CFR 51.308(e)(3). 



7
 40 CFR 51.308(e)(2)(i)(E). 



8
 For simplicity’s sake, we discuss this in terms of the emissions during the post-baseline periods; because we 



largely concur with EPA’s 2001-2003 baseline, this is the equivalent to discussing the emissions reductions 



(baseline – future emissions = reductions). 
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after the maximum 5 years for BART implementation);
9
 cumulative emissions during EPA’s 



chosen timeframe (2009-2044); and annual emissions after 2044. 



 



Additionally, since the “distribution of emissions” is not in fact the same under BART and the 



proposed alternatives, visibility modeling is required. This must demonstrate that visibility 



doesn’t decline in any Class I area and the average visibility over all affected areas is better 



under the alternative than under BART. The proposed alternatives also fail this test, as 



demonstrated by our modeling results, which capture not only the 11 Class I areas within 300 



km, but a total of 26 impacted Class I areas within 520 km. 



 



Finally, our analysis for the most part assumes EPA’s proposed finalization timeline; that is, that 



the NGS rule will be final as of mid-2014, implying compliance under BART by no later than 



mid-2019. This is, however, far from certain. As we will show, the effect of EPA’s flawed credit 



for post-baseline controls is to incentivize delay; for each delay, incrementally more future NOx 



emissions are allowable under the EPA alternatives approach. Indeed, the future allowable 



emissions under EPA’s proposed approach have already increased based on delays. For this 



reason, assuming a mid-2014 finalization date is conservative. 



III. NOx BART for NGS 



 



In its February 5, 2013 proposal, EPA proposed a NOx BART determination requiring “a 



plantwide emission limit of 0.055 lb/MMBtu as BART for NGS, based on a rolling average of 30 



boiler operating days, achievable with the installation of SCR.” 78 FR 8288. While we agree 



with the technology determination (i.e., SCR), there are flaws in both EPA’s numeric limit (i.e., 



0.055 lb/MMBtu, based on the 30 boiler operating day average) and in its assessment of future 



emissions under BART, both of which should be lower. We first discuss the corrections, and 



then demonstrate the impact they have on estimates of future NOx emissions. 



A. Corrections to Future Emissions under BART 



 



In its initial February 5, 2013 proposal, EPA calculated the emissions under BART on an annual 



basis, starting in 2001 and continuing to 2044. EPA did not recalculate these emissions under its 



updated BART scenario in its October 22, 2013 supplemental proposal (which only changed the 



projected date of implementation and corrected a minor transcription error). In addition to these 



changes, several other corrections should be made that impact emissions under BART. The 



impact of each of these corrections individually and collectively is summarized in Table 2. 



 



1. SCR Can Achieve 0.04 lb/MMBtu at NGS 



 



As discussed in the Expert Report of Vicki Stamper, EPA’s proposed BART level of 0.055 



lb/MMBtu is simply too high and does not reflect the already-demonstrated capacity for this 



                                                 
9
 Again for simplicity and to be conservative, we use 2020 emissions (in the case of rule finalization by 7/1/14) to 



stand in for 5 years post-BART in all cases. As compared to using the last half of 2019 and the first half of 2020, 



this benefits several of the TWG scenarios with shutdowns scheduled starting in 2020. Further, this is conservative 



when we explore the impact of rule delay. In some TWG cases, rule delays to 1/1/15 or 1/1/16 allow for higher 



emissions 5 years post-BART than under the 7/1/14 case. 
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technology, at numerous coal-fired power plants. A limit of 0.040 lb/MMBtu is clearly 



achievable at NGS, particularly on a plantwide basis and under the averaging scheme proposed.
10



 



 



2. Updated Emissions Data Should Be Used 



 



EPA’s calculations of emissions under BART included actual emissions data up to 2011. We’ve 



updated this to include Air Markets Program Database data from 2012 and 2013. For 2013, only 



9 months of data were available; in this case, we assumed emissions at the same level for the 



remaining quarter. Additionally, there are two minor discrepancies between the NOx tons and 



heat input used by EPA for 2011, and the data currently in the Air Markets Program Database. 



We assume this discrepancy is due to errors in reporting that were later corrected, and have 



included only the updated values.  



 



3. 30 Day Limits Cannot Be Used as Annual Rates 



 



In its calculations, EPA assumes 30 day average limits
11



 (e.g. 0.055 lb/MMBtu) and uses those to 



calculate annual emissions. Because of the longer averaging time, annual averages are inherently 



lower than maximum 30 day rates. Therefore, the substitution is inappropriate and serves to 



artificially inflate the annual emissions.  



 



To correct for this, we compared the actual maximum 30 day rates for NGS to its annual 



emission rates, on a plantwide basis, during the baseline period. This ratio comes out to 1.135.
12



 



Using this, we have calculated the equivalent annual emission rates for any 30 day limits used in 



our calculations.  



 



Table 1: 30 Day Limits Converted to Annual Emission Rates 



 
NOx Rate (lbs/MMBtu) 



 
30 Day Limit Annual 



LNB 0.24 0.211 



SCR 1 0.07 0.062 



SCR 2 0.055 0.048 



SCR 3 0.04 0.035 



 



                                                 
10



 We disagree with the appropriateness of using a plantwide average, but do so here in accordance with EPA’s 



proposed methodology. We note that a plantwide average does have the effect of smoothing out emissions 



variability. This should also be kept in mind when reviewing the results from SCR at other facilities – if the averages 



are from a single stack (or any less than three stacks), they may be conservatively high when compared to NGS’s 



plantwide average.  
11



 Neglecting, for this discussion, the distinction between 30 boiler operating days and 30 calendar days – the former 



can be more than 30 calendar days. 
12



 See attached spreadsheet. 
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4. Baseline Heat Input Should be Used Instead of Arbitrary Pre-



LNB/SOFA Time Period 



 



In looking at future emissions under BART, EPA used two different sets of calculations. When 



performing its BART determination, EPA correctly used the baseline heat input and operating 



hours to calculate both baseline emissions and to estimate future emissions. Without any other 



adjustments discussed herein, this results in annual emissions under BART of roughly 5,264 



TPY.
13



 



 



However in its estimates of future emissions for analyzing whether the alternatives were better 



than BART, EPA calculated future emissions on the basis of the average heat input from 2001-



2008. This results in emissions under BART of approximately 5,345 TPY. EPA offers no 



justification for the use of this time period; the changed methodology appears to be arbitrary. 



 



5. SCR Can Be Installed By 2018 



 



As part of its BART determination, EPA recognized that “under the CAA, compliance with 



emission limits determined as BART must be ‘as expeditious as practicable but in no event later 



than five years’ after the effective date of the final BART determination.” 78 Fed. Reg. at 8,288. 



Its alternatives seek to extend compliance beyond that clear five year timeframe. However, its 



initial BART determination should recognize the fact that a shorter compliance deadline is 



achievable at NGS, and should include this fact in its calculations of emissions under BART. 



 



The Clean Air Act requires sources to “procure, install, and operate‖ BART controls “as 



expeditiously as practicable but in no event later than five years after the date of approval of a 



plan revision.‖ 42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same). 



When Congress enacted the Clean Air Act, it generally provided two different approaches to 



ensure timely compliance with the Act‘s requirements. First, the Clean Air Act often mandates 



compliance “as expeditiously as practicable, but in no event later than‖ a set number of years—as 



Congress required for BART. See, e.g., 42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas 



as attainment, nonattainment, or unclassifiable “as expeditiously as practicable, but in no case 



later than 2 years‖ after the agency promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) 



(existing sources must comply with NESHAPs “as expeditiously as practicable, but in no event 



later than 3 years after the effective date of such standard‖); id. § 7502(a)(2)(A) (nonattainment 



areas must achieve attainment “as expeditiously as practicable, but no later than 5 years from the 



date such area was designated nonattainment”). Second, the Clean Air Act at other times requires 



action at any point within a set timeframe. See, e.g., id. § 7410(c)(1) (EPA must promulgate a 



FIP “at any time within 2 years” after the agency disapproves a SIP); id. § 7661(a)(d) (States 



must submit Title V permit programs to EPA “[n]ot later than 3 years” after the 1990 Clean Air 



Act amendments). Had Congress intended to allow sources to install BART at any time within 



five years it would have drafted § 169A to say so. Instead, Congress used the same language that 



                                                 
13



 See, e.g., EPA’s worksheet “2013_0101 NGS emissions and incremental costs” (Docket ID No. EPA-R09-OAR-



2013-0009-0004), tab “2010-12 and EPA cost estimates,” which includes baseline 2001-2003 emissions totaling 



33,837 tons and reductions totaling 28,573 tons, leaving 5,264 tons remaining. Due to rounding differences, the 



estimate of this value in our worksheet is 5,266 TPY. 
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it used elsewhere in the Clean Air Act to require sources to install BART as quickly as possible, 



but within five years at the very latest. 



 



Judicial opinions interpreting similar “as expeditiously as practicable” compliance deadlines in 



the Clean Air Act read this language to require compliance as soon as possible. Because the “as 



expeditiously as practicable” compliance deadline “appear[s] in several places in [the] statutory 



text,” it is “generally read the same way each time it appears.” See Ratzlaf v. United States, 510 



U.S. 135, 143 (1994). As courts have explained, when the Clean Air Act requires compliance as 



expeditiously as practicable but not later than a certain date, the date listed in the statute is an 



“outside date” and does not provide a “license” for a state or regulated entity “to take its time in 



complying with” the Act. Am. Lung Ass‘n v. Kean, 856 F. Supp. 903, 908 (D.N.J. 1994); see 



also Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. Cal. 1991) (similarly 



noting that the “as expeditiously as practicable, but in no event later than” standard provides an 



“outside limit” for compliance). Compliance before the “outside date” is required whenever 



earlier compliance is possible. Union Elec. Co. v. EPA, 427 U.S. 246, 259 (1976); N. Ohio Lung 



Ass‘n v. EPA, 572 F.2d 1143, 1149–50 (6th Cir. 1978). In short, the Clean Air Act and RHR 



require sources to install BART as soon as possible. EPA must therefore set a compliance 



deadline shorter than five years if a source can install BART in less than five years. 



 



Here, EPA‘s proposal to set a compliance deadline at the five-year “outside date” is 



unreasonable because it is possible to install SCR at NGS in three and a half years or less. EPA 



does not offer a technical basis for its proposed 5 year compliance date. EPA has explained 



elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 



approximately 35 months for SCR installation at power plants with multiple SCR units.
14



 In its 



BART determination for San Juan, EPA concluded that that past SCR installations have required 



an average of between 37 and 43 months to design and construct an SCR unit.
15



 Indeed a range 



of studies and practical experience have identified that SCR can typically be installed in less than 



5 years.
16



  With multiple SCRs for the same plant, there are numerous duplicative design, 



engineering, procurement, fabrication, installation, and commissioning synergies, that can speed 



up the overall timeline. 



 



EPA points to no site-specific factors at NGS that would require a longer-than-average 



installation time for SCR. Consequently, EPA‘s proposed five-year compliance deadline does 



not require SCR installation “as expeditiously as practicable.” Consistent with the Clean Air Act 



and RHR, EPA should instead set a 3.5-year compliance deadline for SCR installation at NGS. 



                                                 
14



 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies for Multipollutant 



Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ multi102902.pdf; see also 75 Fed. Reg. 



45,210, 45,273 (Aug. 2, 2010) (proposed Transport Rule) (―It takes approximately 21 months to construct a [SCR] 



unit to reduce emissions of NOx.); Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx 



Emissions From Fossil Fuel-Fired Electric Power Plants (2009). 
15



 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport FIP, Docket EPA-



R06-OAR-2010-0846, at 71–72 (Aug. 5, 2011). Region 6 ultimately based its extended, five-year compliance 



deadline on site-specific factors for the San Juan Generating Station—such as site congestion—that would require a 



longer total installation time than the average. Only the largest and most complicated SCR retrofits have taken five 



years. Moreover, this five-year compliance deadline at San Juan Generating Station has been challenged in the 



Tenth Circuit. See Petitioner‘s Opening Brief, WildEarth Guardians v. EPA, No. 11-9552 (10th Cir. Apr. 30, 2012). 
16



 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, May 2012. 
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6. Impacts of Corrections to EPA’s BART 



 



Each of the above corrections changes the calculation of emissions under BART. Table 2 starts 



with emissions under BART as determined by EPA’s calculations (Scenario BART-1), and 



shows the impacts of each of our corrections discussed above individually (BART-2 through 



BART-6) as well as collectively (BART-9).
17



 All told, assuming rule finalization by July 1, 



2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 



timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%. 



 



Table 2: Corrected Emissions Under BART 



Scenario 



No.
18



 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



BART-1 EPA BART (No Corrections) 5,345 379,152 



BART-2 SCR Can Achieve 0.04 lb/MMBtu at NGS 3,887 341,978 



BART-3 Updated Emissions Data Should Be Used 5,345 373,064 



BART-4 30 Day Limits Cannot Be Used as Annual Rates 4,709 344,876 



BART-5 Baseline Heat Input Should be Used  5,266 374,903 



BART-6 SCR Can Be Installed By 2018 5,345 352,183 



BART-9 Corrected BART (All Corrections) 3,374 280,554 



 



B. Visibility Impacts Under BART 



 



In order to demonstrate the visibility impacts under BART and the proposed alternatives, 



visibility modeling is required. EPA’s original proposal provided some visibility modeling as 



part of its BART determination for NGS. Our modeling largely follows the same approach as 



EPA’s, but considers scenarios under the alternatives as well.  In fact, as a cross-check we 



modeled EPA’s N0 run and obtained the same results as the EPA.  After this “calibration” run, 



we then ran various other cases that we report below. 



 



One of the difficulties of EPA’s non-standard cumulative framework is that it makes visibility 



modeling much more onerous. Instead of developing visibility impacts at a particular point in 



time (post-BART implementation), modeling is needed for across multiple years and a greater 



number of emissions scenarios. This is particularly true for the alternatives discussed below. Our 



modeling provides results for 10 different scenarios, and interpolates between those to develop 



any additional scenarios necessary.
19



 



 



The results below summarize the visibility impacts – in 2020 and cumulatively from 2009-2044 



– under EPA’s proposed BART and our Corrected BART scenarios, for all 11 Class I areas 



                                                 
17



 BART-7 and BART-8 are documented in the attached spreadsheet and illustrate two combinations of corrections. 
18



 Throughout this document, the scenario numbers are designed to clearly link each scenario to the calculations in 



our attached spreadsheet. 
19



 See the “Modeling Interpolation” tab in [spreadsheet] for details. In each case we are using a 2
nd



 degree 



polynomial interpolation with R
2
 value greater than or equal to 0.9999. In other words, the interpolated values will 



necessarily not be as accurate as modeling, but will be a very close fit. 
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within 300 km and all 26 within 520 km. Following standard practice, we show below the sum 



(for all affected Class I areas) of the maximum 3-Year (i.e., 2001-2003) 98
th



 percentile delta-dV 



(24-hr average).  In addition we also show the cumulative delta dV for 2009-2044, which, is, in 



effect, the area under the delta dV curve as a function of time – this shows the effect of the 



visibility reduction trajectory for each scenario. 



 



We expanded the modeling domain beyond 300 km because there is no technical justification for 



limiting the domain to just 300 km, especially when there are so many additional Class I areas 



just beyond 300 km.  Clearly, the emissions from NGS impact a much larger set of Class I areas 



than those just within 300 km from the NGS. 



 



Table 3: Sum of the Three-Year Maximum 98
th



 Percentile 24-Hr Average Delta-Deciview 



Impacts at Affected Class I Areas 



Scenario 



No. 
Correction 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



 



Very clearly, our Corrected BART scenario provides greater visibility benefits than EPA’s 



proposed BART, both in 2020 and over the cumulative timeframe defined by EPA. These values 



provide a baseline against which the visibility outcomes of any proposed alternatives can be 



measured. 



 



We note that, in addition to cumulative benefits, our Corrected BART provides greater visibility 



benefits to each of the individual Class I areas as well, both in 2020 and over the 2009-2044 



timeframe. Modeling results for the individual Class I areas can be seen in the attached 



spreadsheet. 



IV. EPA’s Proposed Delay Alternative and LNB/SOFA Credit/NOx Cap Framework 



 



In addition to the BART determination, EPA’s February 5, 2013 proposal also described a 



framework for determining whether alternatives were better than BART, and proposed an 



alternative that would be allowed under that framework (“EPA Delay Alternative”).
 20



 



Essentially, this involved adding on credit for early installation of LNB/SOFA, and allowing the 



delayed installation of BART based on that credit. As discussed elsewhere in our comments, we 



disagree that this approach – the arbitrary 2009-2044 timeframe or the application of credit for 



previously installed controls – is legal or appropriate. For the purposes of this section, however, 



we focus only on calculation errors that EPA made within that flawed framework, and then 



discuss their implications for EPA’s Delay Alternative. 



                                                 
20



 Our discussion focuses on Alternative 1 from EPA’s February 5, 2013 proposal, since it was the only alternative 



actually proposed. Alternatives 2 and 3 required going over EPA’s then-NOx Cap and as such are even more 



unsupportable than the alternatives proposed as meeting it. 
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A. Corrections to EPA’s Calculation of the NOx Cap 



 



EPA applied the LNB/SOFA credit by assuming that LNB would not be installed until BART 



was installed and then summing the emissions from 2009-2044 to determine the “NOx Cap.” 



The corrections in Section III above also apply to this calculation – namely, reflecting lower 



emission levels achievable by SCR and a shorter timeframe in which it can be installed; using 



updated emissions data and appropriate baseline heat input; and using annual rates instead of 30 



day limits.
21



 In addition, two other significant corrections need to be made. 



 



1. Actual Heat Input Data Should Be Used to Calculate NOx Cap 



 



In calculating emissions for the years 2009-2013 under the NOx Cap, EPA relies on the average 



heat input from 2001-2008, even though actual heat input data for years 2009, 2010, and 2011 



were publicly available on EPA’s own website at the time EPA did this calculation for its 



February 5, 2013 proposal.  Failing to use actual data for 2009-2013 means that EPA is crediting 



NGS not just for early installation of LNB/SOFA, but also for the difference in heat input 



between 2001-2008 and the years from 2009-2013, which were lower. The effect of this, not 



accounting for other corrections, is to add 17,433 tons to the NOx Cap. For example, even 



without LNB/SOFA, there is no way NGS would have emitted 34,152 tons in 2010. With a heat 



input that year of 173,473,615 MMBtu, that is equivalent to a NOx emission rate of 0.39 



lb/MMBtu – above NGS’ existing rate prior to LNB/SOFA, which was closer to 0.35 lb/MMBtu.  



 



2. LNB/SOFA Could Be Installed In 3 Years 



 



EPA’s calculations of the LNB/SOFA Credit assume that LNB/SOFA would be installed at the 



same time as SCR; that is to say, 5 years after rule finalization. In reality, LNB/SOFA can 



unquestionably be installed more quickly. For example, EPA has noted, based on industry 



experience, that LNB can be installed in as little as 6 months.
22



  Thus, we believe, generously, 



that LNB/SOFA can be installed in well under 3 years,   We also note that NGS’s own existing 



experience demonstrates that LNB/SOFA can be installed – at NGS – in under 3 years.
23



 



 



3. Impact of Corrections to NOx Cap 



 



The impact of these corrections on the NOx Cap is show in Table 4. The combined corrections 



(CAP-6)
24



 serve to lower the NOx Cap by more than 120,000 tons. 



                                                 
21



 The one exception is the correction of updated emissions from 2011-2013, which obviously does not apply to 



calculating emissions as if LNB/SOFA had not been installed. 
22



 See Technical Support Document (TSD) for the Transport Rule, Docket ID No. EPA-HQ-OAR-2009-0491 



“Installation Timing for Low NOX Burners (LNB)” and the references contained therein.  Document available in the 



docket or at http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf. 
23



 See article “Navajo Generating Station Voluntarily Installs Low-Nox Burners” in Electric Light and Power, 



9/1/2011, available at http://www.elp.com/articles/print/volume-89/issue-5/sections/navajo-generating-station-



voluntarily-installs-low-nox-burners.html.  The article notes that “ [T]his year, workers at NGS finished installing 



low-nitrogen oxide (NOx) burners and separated overfire air on the final unit to complete a voluntary three-year 



effort to retrofit all three 750-MW coal generating units at the plant.” 
24



 CAP-4 and CAP-5 demonstrate the impact of two combinations of corrections and are shown in the attached 



spreadsheet. 





http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf
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Table 4: Corrected Emissions Under the NOx Cap 



Scenario 



No. 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



CAP-1 EPA NOx Cap (No Corrections) 5,345 494,899 



CAP-2 Actual Heat Input Data Should Be Used 5,345 477,466 



CAP-3 LNB/SOFA Could Be Installed In 2 Years 5,345 472,245 



CAP-6 Corrected NOx Cap (All Corrections) 3,374 373,029 



 



Given EPA’s proposed framework, this lower, corrected NOx Cap has significant implications 



for both EPA’s original proposed alternatives and the TWG alternatives (which simply seek to 



match EPA’s flawed proposal). 



 



4. Impact of Delay on the NOx Cap 



 



EPA’s approach means that if there is any delay in rule finalization, more NOx emissions will be 



allowed under the NOx Cap. Indeed, this has already occurred. EPA’s first proposal, from 



February 5, 2013, assumed a finalization date of January 1, 2014, resulting in an associated NOx 



Cap of 451,689 tons.
25



 Its October 22, 2013 proposal assumed a finalization date of July 1, 2014. 



The effect of this change alone increased the NOx Cap to 494,899 tons, an increase of 43,210 



tons. This increase in allowed emissions provides additional incentive to NGS to delay 



finalization of the rule for as long as possible. 



 



As Table X below indicates, for each year of delay, under EPA’s calculations, an additional 



28,807 tons is added to the NOx Cap; with our corrected calculations, a year of delay adds 



roughly 30,362 tons to the NOx Cap (because our corrections use existing heat input data for 



past years where available, the exact value is not known) – thousands of tons above NGS’s 



emissions in any year since 2009. Thus, as we will see below, under EPA’s approach to 



determining whether an alternative is better than BART, each year of delay in rule finalization 



allows for two or more years of delay in implementation of SCR. 



 



Table 5: Impact of Delay in Rule Finalization to NOx Cap 



Scenario No. Correction 
NOx Emissions Added to NOx Cap (Tons) 



6 Month Delay 1 Year Delay 



CAP-1 None (As proposed) 14,403 28,807 



CAP-6 All Corrections ~15,181 ~30,362 



B. Corrections to EPA’s Alternative 



 



In its February 5, 2013 proposal, EPA proposed Alternative 1, which allowed NGS to delay 



installation of BART so long as its cumulative emissions from 2009-2044 were below the NOx 



Cap. In its October 22, 2013 supplemental proposal, EPA did not update its calculations with 



                                                 
25



 Spreadsheet “EPA Analysis of BART Alternatives,” attached to EPA’s Technical Support Document, Docket ID 



No. EPA-R09-OAR-2013-0009-0004. 











11 



regard to Alternative 1. Here, we update those calculations to show the timelines for 



implementation that can be justified under this approach, both according to EPA’s original 



calculation methodology, and with our corrections noted above, assuming both EPA’s projected 



rule finalization and with several possible delays. 



 



First, to update EPA’s Alternative 1, we used the NOx Cap developed by EPA for a finalization 



date of July 1, 2014; we extrapolated this to possible finalization dates of January 1, 2015, and 



January 1, 2016 as well. We also used the updated 2012 actual data,
26



 but otherwise emissions 



under the alternative were calculated according to EPA’s approach. We followed EPA’s 



methodology of determining in which whole years SCR installation would be required (rather 



than, say, determining by half years or even months). The result is listed as scenario ALT-1 in 



Table 6 below. 



 



We then performed the same calculations but with the corrections noted in Sections III-IV above. 



The results are listed in Table 6 below as scenario ALT-2. 



 



Table 6: Updated and Corrected EPA Alternative Timelines 



Scenario 



No. 
Description 



Corrections to 



Emissions 



Calculations 



Rule 



Finalized 



By 



Nox 



Cap 



(Tons) 



SCR Installation By: 



2
0



1
8
 



2
0



1
9
 



2
0



2
0
 



2
0



2
1
 



2
0



2
2
 



2
0



2
3
 



2
0



2
4
 



2
0



2
5
 



2
0



2
6
 



2
0



2
7
 



2
0



2
8
 



2
0



2
9
 



ALT-1 
NOx Cap 



CAP-1  
BART-3 



7/1/2014 494,899             
  



    
1/1/2015 509,302                 



 
  



1/1/2016 538,109                     



ALT-2 
NOx Cap 



CAP-6 
BART-9 



7/1/2014 373,029                     
1/1/2015 388,210                     
1/1/2016 418,572                     



BART-1 
EPA’s 



BART 
N/A 



7/1/2014 379,152             
1/1/2015 388,142             
1/1/2016 406,121             



BART-9 
Corrected 



BART 
BART-9 



7/1/2014 280,554             
1/1/2015 288,989             
1/1/2016 305,860             



 



Table 6 makes clear several pertinent points. First, correcting the calculation errors in the NOx 



Cap and BART emissions scenarios makes a significant difference – a difference of roughly two 



years. Second, regardless of the calculation methodology, any delay of the rule finalization has 



significant impacts on when SCR is installed under this framework. The 6 month delay of 



finalization (to January 1, 2015) leads to a year delay in installation of SCR; the 1.5 year delay 



(to January 1, 2016) leads to a three year delay in SCR installation. 



                                                 
26



 EPA’s updated spreadsheet (“Supplemental Better than BART Alternatives,” Docket ID No. EPA-R09-OAR-



2013-0009-0191) references the 2012 data, but not the 2013 data; we have updated EPA’s Alternative consistent 



with this approach. 
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Finally, there is no question that BART is better than the EPA Delay Alternative – whether based 



on EPA’s calculations or our own Corrected NOx Cap. Even assuming, for the sake of argument, 



that BART can be legally installed past the end of the first planning period in 2018, installation 



of SCR under BART still occurs years before it would under EPA’s Delay Alternative. As a 



result, the total NOx emissions that the surrounding communities and lands are subjected to over 



the years and in any given year are much lower under BART. 



C. Visibility Impacts Under EPA’s Delay Alternative 



 



The emissions scenarios under EPA’s Delay Alternative are similar to those under BART, except 



that the benefits of SCR installation are delayed by years. Thus, the visibility impacts at 2020 



and over the 2009-2044 timeframe are worse under EPA’s Delay Alternative. The values below 



assume rule finalization by EPA’s estimated date of July 1, 2014; the differences are greater with 



any delay. 



 



For comparative purposes, we also demonstrate the visibility impacts that would have occurred 



under the hypothetical emissions scenarios assumed by EPA’s NOx Cap and our Corrected NOx 



Cap. This comparison shows why EPA’s dependence on NOx emissions instead of visibility 



modeling is unsupported and inappropriate. EPA’s scenarios are shown in solid colors; our 



corrected scenarios are striped. 



 



Table 7: Visibility Impacts Under BART and EPA’s Delay Alternative 



Scenario 



No. 
Description 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



ALT-1 EPA Alternative 30.85 37.59 737.7 908.4 



ALT-2 Corrected EPA Alternative 27.89 33.95 615.3 764.1 



CAP-1 EPA NOx Cap N/A N/A 731.9 909.7 



CAP-6 Corrected NOx Cap N/A N/A 604.7 758.5 
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Figure 1: Visibility Impacts (dv) in 2020 Under BART and EPA Delay Alternative 



 



 
Figure 2: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, EPA Delay 



Alternative, and NOx Cap (Assuming July 1, 2014 Rule Finalization) 



 



Several things are apparent from these results. First, EPA’s Delay Alternative, even with our 



corrections, doesn’t come close to meeting BART either in 2020 or over the 2009-2044 



timeframe. This is not a surprise; given the delayed nature of EPA’s Delay Alternative, it is 



impossible for it to actually be better than BART. 



 



More notably, these results clearly demonstrate the failure of EPA’s reliance on NOx emissions 



as a stand-in for actual visibility analysis, and illustrate why modeling is required by law when 



the distribution of emissions – geographic, temporal, pollutant, or other distribution – differs 



between BART and the proposed alternative. This is because EPA’s Delay Alternative is not 
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only worse than BART – it also provides less cumulative visibility benefit than would the NOx 



Cap to the Class I areas within 300 km (737.7 dv versus 731.9 dv), despite the fact that its 



cumulative emissions meet the NOx Cap (478,040 tons versus 494,899 tons). This is also true for 



our Corrected Alternative and Corrected NOx Cap at both 300 km and 520 km. Clearly, a ton of 



NOx has more or less impact on visibility depending on the circumstances in which it is emitted. 



Again, this is not a surprise – the non-linear nature of visibility impacts means that the impacts 



do not scale directly with emissions. Visibility modeling would be far simpler if that were the 



case. In this case, EPA should have relied upon the modeled visibility impacts to determine what 



is “better than BART” – NOx emissions are insufficient as a substitute. 



V. The Technical Working Group (“TWG”) Alternative 



 



The unpredictable outcomes possible under the TWG alternative – embracing everything from 



shutdown to no changes at all, as discussed below – are not better than BART. The TWG 



alternative starts with EPA’s (flawed) NOx Cap and then develops a series of potential outcomes 



(Alternatives A and B, with various subparts) that end up emitting at or below the same 



cumulative amount at one point in time – 2044. As we demonstrate below, regardless of the 



framework chosen, these options cannot compare to BART.  First, as far as emissions, the TWG 



alternative does not guarantee BART-level emissions by 2020 – or, in fact, by any date. Second, 



it does not ensure compliance, even under the cumulative-through-2044 rubric, with our 



Corrected NOx Cap. Third, even under EPA’s original, flawed, NOx Cap, the options available 



under the TWG alternative are sufficiently broad as to be unenforceable, and cannot be shown to 



be better than BART.  Finally, as we will show, the TWG alternative is not better than BART 



from a visibility outcomes standpoint. 



A. Issues with EPA’s Presentation of the TWG Alternative 



 



EPA’s analysis of the TWG alternative, found mainly in its “Supplemental Better than BART 



Alternatives” spreadsheet,
27



 leaves out some critical perspective, which we attempt to provide. 



First, EPA fails to consider the wide range of possibilities under the TWG alternatives, and 



instead presents only three middle ground scenarios. As our analysis shows, there are many more 



possible outcomes, some of them more problematic than the ones EPA has elected to present. 



EPA’s analysis fails to adequately describe, let alone analyze or compare, the range of possible 



outcomes. To be fair, however, even though EPA could have done a more thorough job, it would 



be virtually impossible to analyze and compare all or even most possible outcomes under the 



TWG alternative in a complete manner without extremely sophisticated analysis. Just based on 



this fact alone, the TWG alternative does not, and cannot, provide the certainty of emissions 



outcomes under BART or even EPA’s Alternative. EPA cannot and should not approve an 



“alternative” that it cannot even fully analyze.  Papering over this by presenting only three 



unenforceable options out of myriad possibilities is unacceptable. 



 



Second, EPA’s graphs are highly misleading. They label as “BART” a line that is very clearly 



not BART, but the made up scenario in which LNB/SOFA have not already been installed at 



NGS (in other words, the NOx Cap). The dramatic difference between this line and BART is 



                                                 
27



 Docket ID No. EPA-R09-OAR-2013-0009-0191. 
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demonstrated on EPA’s graph for Alternative A1 below. We have changed nothing other than 



adding in EPA’s BART (the black line) and clarifying that what EPA labeled as BART (the red 



line) is not. Similar graphs for the other two scenarios EPA analyzed can be found in our 



attached spreadsheet. 



 



Figure 3: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 



 



Third, EPA’s analysis fails to include any modeling for visibility outcomes, and thus, ironically, 



is insensitive to the visibility effects of the alternatives. Visibility benefits are a required part of 



the five-factor BART analysis, and moreover are the direct purpose of the Regional Haze Rule. 



The alternatives EPA presents have different distributions of emissions as compared to BART, 



and thus do not qualify to simply show “greater emissions reductions.” For the TWG Alternative 



in particular, the distribution of emissions is not only temporally different from BART, but also 



different with regard to the distribution of emissions among pollutants. Some of the envisioned 



scenarios involve a reduction of generation, which would lower SO2 and PM emissions in 



addition to NOx. EPA’s analysis tells us nothing about this critical factor. This is required in 



order to make any alternative legally defensible.  



B. The Uncertainty of the TWG Alternative  



 



One of the main issues with the TWG alternative is the almost limitless number of possible 



combinations and outcomes. There is no guarantee that outcomes better than BART will occur, 
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and even if they do, no guarantee that they will be maintained. The TWG alternative, as 



presented, cannot qualify as reasonable progress of any kind, let alone meet or exceed the 



stringent standards of BART. Our analysis attempts to provide a more complete picture of the 



possible outcomes under the TWG alternative than presented by EPA. 



 



A few notes about our calculations in this section: depending on the scenario, we have calculated 



emissions using a variety of heat inputs from the 2001-2012 time period – the minimum, 



maximum, or different averages. It is important to note that all are representative of possible heat 



inputs under the TWG alternative; we have used different assumed values to demonstrate a 



variety of possible phenomena (e.g. using lower heat input rates can better demonstrate the 



length of time the units could run, whereas higher heat input rates can better demonstrate the 



upper limits of annual emissions).  In addition, there are two relevant corrections discussed 



above – the use of annual emission rates (shown in Table 1 above) rather than 30 day limits, and 



the use of updated data for 2011-2013. Except where duplicating EPA’s calculations, we have, 



for consistency, included both of these corrections. 



 



For simplicity, the TWG alternative is presented as two primary options, Alternatives A and B; 



in reality the choice between the two is determined not by choice but by ownership outcomes. 



Multiple outcomes are possible under each. 



 



1. Alternative A 



 



Alternative A has several subparts, but their minimum common elements in addition to the NOx 



Cap include: (a) a reduction in generation of at least 561 MW by 2020, and (b) two of the NGS 



units must meet a 30 day NOx limit of 0.07 lb/MMBtu by 2031. 



 



We present 3 possible scenarios under Alternative A in addition to EPA’s analysis. The first, 



TWG-4, demonstrates the outcome under Alternative A2,
28



 in which one unit is shut by 2020, 



and the collective capacity of the other two are increased by the maximum 189 MW, and these 



two units then meet the 0.07 lb/MMBtu limit by 2031. This is the same scenario that EPA uses to 



demonstrate Alternatives A2 and A3, but with our corrections made to the calculations. 



 



Unfortunately, EPA’s analysis is incomplete, and fails to include other potential outcomes under 



Alternative A. Our second scenario, TWG-5, demonstrates a potential outcome under Alternative 



A3. Alternative A3 requires a minimum reduction in generation at NGS of 561 MW by 2020, but 



all three units can remain operating at the existing emission limit. It then requires two of the units 



to achieve a limit of 0.07 lb/MMBtu by 2031. Thus, one option under this scenario is for two 



units, totaling 750 + 750 = 1500 MW, to operate at the more stringent limit, while the remaining 



unit operates under at lower capacity with just LNB/SOFA. 



 



However, the proposal does not specify to which of the units the more stringent limit applies. In 



theory, then, NGS could operate one unit with just LNB/SOFA at 750 MW, while meeting the 



more stringent limit at the remaining 750 + 189 = 939 MW. While this may sound unlikely, it is 
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 Alternative A1 is the most straightforward of the alternatives (shutdown one unit by 2020; SCR at 0.07 lb/MMBtu 



on the remaining two by 2031). Our spreadsheet includes EPA’s analysis as well as our own slightly modified 



possible scenario under this Alternative, but they are overall quite similar.  
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not impossible that NGS would chose to avoid the operational costs of SCR by routing more of 



its production to the unit equipped only with LNB/SOFA. This is our third scenario, TWG-6. 



 



An even more likely scenario, described by TWG-7, would be that NGS might choose to meet 



the 0.07 lb/MMBtu limit on one unit by not operating it, forgoing both the capital and 



operational costs of SCR. This would leave one unit operating at the existing limit and only one 



meeting 0.07 lb/MMBtu. 



 



Emissions under our scenarios, EPA’s analysis, and BART are summarized in Table 8 and 



Figure 4Figure 5, along with EPA’s NOx Cap and our Corrected NOx Cap. 



 



Table 8: Emissions Under TWG Alternative A 



Scenario 



No. 
Description 



NOx Emissions (Tons) 



2020
29



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 EPA BART 5,345 379,152 388,142 406,121 



BART-9 Corrected BART 3,374 280,554 288,989 305,860 



TWG-1 EPA TWG A1 13,186 436,206 436,206 436,206 



TWG-2 TWG A1 (possible) 14,053 446,912 446,912 446,912 



TWG-3 EPA TWG A23 (1689 MW|SCR)* 14,847 462,228 462,228 462,228 



TWG-4 TWG A2 (1689 MW|SCR)* 15,823 473,619 473,619 473,619 



TWG-5 TWG A3 (1500 MW|SCR + 189 MW|LNB/SOFA)* 15,823 491,178 491,178 491,178 



TWG-6 TWG A3 (939 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 538,109 



TWG-7 TWG A3 (750 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 536,068 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



*Emissions for these scenarios (and in Alternative B below) are presented as if EPA’s NOx Cap were in place; that 



is the maximum value for a given scenario. 
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 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For instance, all of the TWG A 



cases shown in this table would have higher emissions for the first full year of BART (last half of 2019 + first half 



of 2020) because the shutdown requirement under TWG Alternative A does not begin until 2020. 
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Figure 4: 2020 NOx Emissions, Tons, Under BART and TWG Alternative A 



 



 
Figure 5: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative A, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Clearly, emissions are higher under TWG Alternative A both in 2020 and under the 2009-2044 



timeframe. Furthermore, none of the TWG Alternative A scenarios meet our Corrected NOx 



Cap; two of the possible scenarios also max out EPA’s NOx Cap and would be higher if rule 



finalization were delayed. 



 



2. Alternative B 



 



Alternative B is even more open ended than Alternative A. In addition to the NOx Cap, it 



requires that a second sub-cap, from 2009-2029, be met. Although there are an infinite number of 



ways these restraints might be met, we highlight four scenarios in addition to the two that EPA 
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describes. Both of EPA’s scenarios involve the installation of SCR on all three units; in one 



scenario the SCRs meet a limit of 0.07 lb/MMBtu and are installed earlier; in the other they meet 



a limit of 0.055 lb/MMBtu and are installed later. EPA describes the decision to investigate only 



these scenarios as such: 



 



Although Alternative B does not specify how the caps will be maintained, installation of 



SCR on all units at NGS is a reasonable compliance option, and therefore, EPA is using 



this as an example for further examination of Alternative B. 78 FR 62517. 



 



Unfortunately, installation of SCR on all three units is by no means the only reasonable option 



for compliance. EPA’s analysis is completely insufficient to the task of describing the possible, 



or even likely, outcomes under Alternative B. We attempt to fill in a few of the gaps
30



 with our 



additional scenarios, which are again described for finalization dates of July 1, 2014; January 1, 



2015; and January 1, 2016. As Table 5Table 9 illustrate, any delay in rule finalization (even six 



months) increases the overall NOx Cap.
31



 As a result, the dates for SCR installation or shutdown 



under Alternative B scenarios get pushed later and later. 



 



Our first scenario, TWG-11, assumes that all three units run with just LNB/SOFA. SCR with a 



limit of 0.055 lb/MMBtu (30 day) is installed on two units in sequential years. The third unit 



continues to operate only with LNB/SOFA, and all three run through at least 2044. 



 



Our second scenario, TWG-12, assumes one unit shuts down in the 2020s and another in the 



2030s. No SCR is installed on any units. The third unit, with just LNB/SOFA, can operate 



through at least 2044. 



 



Our third scenario, TWG-13, assumes no SCR is installed and all three units continue to run at 



current emission rates until the NOx Cap is hit and the units shut down. This allows all three 



units to run through the mid- to late-2030s. 



 



Our fourth scenario, TWG-14, assumes that one unit shuts down earlier on. This allows the other 



two units to run with only LNB/SOFA through at least 2044. 
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 In reality, due to the overwhelming number of scenarios allowed by Alternative B, an even more thorough 



analysis is warranted. 
31



 Because the 2009-2029 Cap is based on a fixed date (shutdown of one unit by 2020), it should not increase with 



delay of rule finalization. Our scenarios meet EPA’s 2009-2029 Cap of 416,865 tons. We note that this was 



calculated using emissions updated only to 2011. Including just the 2012 emissions in this calculation drops the 



2009-2029 Cap to 410,009 tons; inclusion of 2013 data and our other corrections further lower it to 364,907 tons. 
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Table 9: Emissions Under TWG Alternative B 



Scenario 



No. 
Description 



NOx Emissions (Tons) | Action Dates 



2020
32



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 
EPA BART 



(3 SCR at 0.055) 
5,345 379,152 | 7/1/19 388,142 | 1/1/20 406,121 | 1/1/21 



BART-9 
Corrected BART 



(3 SCR at 0.04) 
3,374 280,554 | 1/1/2018 288,989 | 7/1/18 305,860 | 7/1/19 



TWG-8 
EPA TWG B1  



(3 SCR at 0.055) 
19,779 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 



TWG-9 
EPA TWG B2  



(3 SCR at 0.07) 
19,779 491,245 | 2026, 27, 28 504,221 | 2027, 28, 29 517,196 | 2028, 29, 30 



TWG-11 
TWG B  



(2 SCR at 0.055) 
20,245 491,578 | 2021, 22 507,183 | 2023 533,192 | 2025, 26 



TWG-12 
TWG B 



(Shutdown 2 units) 
20,245 493,124 | 2021, 33 506,621 | 2022, 34 533,614 | 2024, 36 



TWG-13 
TWG B 



(Shutdown 3 units) 
17,439 494,899 | early 2036 509,302 | late 2036 538,109 | mid 2038 



TWG-14 
TWG B 



(Shutdown 1 unit) 
11,626 492,137 | 2018 503,764 | 2020 532,829 | 2025 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



 



 



 
Figure 6: 2020 NOx Emissions, Tons, Under BART and TWG Alternative B 
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 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For example, emissions under 



TWG-11 are higher 5 years post-BART under the 1/1/16 finalization scenario (17,439 tons) than under the 7/1/14 



scenario (11,626 tons) because the shutdown in that case is delayed beyond 5 years post-BART. 
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Figure 7: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative B, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Again, the emissions under BART in 2020 and the 2009-2044 timeframe are clearly lower than 



the possible outcomes under the TWG Alternative B, none of which meet our Corrected NOx 



Cap. 



C. The TWG Alternative Does Not Provide “Greater Emissions Reductions” or 



Otherwise Qualify as “Better than BART” 



 



Based on the analysis presented above, it is clear that the TWG alternative cannot possibly be 



properly constrained or described, much less considered “better than BART.” Indeed, it wouldn’t 



even qualify as reasonable progress. 



 



It is plain that none of the TWG scenarios guarantee greater emissions reductions – cumulatively 



or in 2020 – than EPA’s BART. Since our corrected BART is lower than EPA’s BART, the 



same is true when compared with our corrected BART. Likewise, none of the TWG scenarios 



guarantee emissions reductions that are lower than our correctly calculated NOx Cap. Without 



meeting these elements, the TWG alternative cannot possibly be miscast as “better than BART.” 



 



On an annual basis, none of the TWG scenarios offer any guarantee of remotely BART-like 



levels by 2020. Further, while some of the TWG scenarios decrease in NOx emissions over time, 



there is no guarantee that they will do so (see, e.g., TWG-11, TWG-12, and TWG-14, which 



remain above EPA’s calculated BART levels through at least 2044). Likewise, EPA notes that 



“closure or curtailment…would result not only in NOx reductions, but also in reductions of other 



criteria and hazardous pollutants, such as sulfur dioxide (SO2), particulate matter, and mercury.” 



78 FR 62516. While this is true, the TWG alternative offers no guarantee of closure of any units. 



 



EPA’s framework also fails to consider emissions past 2044. BART is intended to be an ongoing 



requirement, applicable for the remaining life of the facility. Here, there is no guarantee that 



NGS will shut down in 2044; indeed, EPA notes that “NGS is projected to continue operation at 
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least to 2044” (78 FR 8288). Regardless, TWG Alternative B requires no emission reductions 



whatsoever past 2044. 



 



Indeed, it is clear that the 2009-2044 timeframe is arbitrary from a BART perspective. If, 



instead, we extend the time frame by three years to 2009-2047, EPA’s NOx Cap becomes 



510,935 tons. Its second estimated scenario under Alternative B, however, becomes 511,654 



tons. In other words, a scenario envisioned by EPA as providing “greater emissions reductions” 



when viewed from 2009-2044 no longer does so if the plant continues to operate just three more 



years. 



 



Furthermore, there are several possible outcomes that provide little to no progress at all. Under 



TWG, Alternative B can operate – as is, with no modifications – at present levels until at least 



2036. With a six month delay of rule finalization past EPA’s projection, one unit can shut in 



2020 – as is already likely – and allow the other two to operate with just LNB/SOFA through and 



past 2044. 



 



Finally, it is not clear that the TWG alternative even qualifies as reasonable progress, let alone 



BART. BART provides an upper limit on the emissions from a given unit on a 30 day basis. The 



TWG does not guarantee this except to the extent that the existing limit is retained. Otherwise, it 



doesn’t even provide an annual limit. This could easily allow periods of lower emissions 



followed by significantly higher emissions, a pattern that BART would not allow. For instance, 



consider TWG-11, where two SCRs are installed early on. If the third unit, with only 



LNB/SOFA, were idled for some years and then restarted, emissions could be reduced for the 



interim period and then jump up significantly. In addition to being the antithesis of what is meant 



by reasonable progress, this type of scenario could wreak havoc with the ability of states in the 



region to determine whether reasonable progress is, indeed, occurring and to plan for additional 



needed measures. 



D. Visibility Impacts Under the TWG Alternative 



 



Modeling results for the TWG alternative, along with BART and the NOx Cap, are shown below 



for 2020 and the cumulative timeframe 2009-2044. The visibility benefit of BART versus the 



TWG alternative is very clear. 
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Table 10: Maximum 98
th



 Percentile Visibility Impacts (dv) Under BART, the TWG 



Alternative, and the NOx Cap 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 



TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 



TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 



TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 



TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 



TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 



TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 



CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 



CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 



 



 
Figure 8: Visibility Impacts (dv) in 2020 Under BART and the TWG Alternative 
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Figure 9: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, the TWG 



Alternative, and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



As Figure 8 illustrates, BART – whether EPA’s original calculation or our Corrected BART – 



offers significantly more visibility benefits in 2020 as compared to the possible outcomes under 



the TWG alternative. Likewise, lower cumulative visibility impacts occur under BART over the 



2009-2044 timeframe. None of the outcomes under the TWG alternative come close to meeting 



the visibility impacts under our Corrected NOx Cap. 



 



There are several other items of note here. First, these results assume, per EPA’s estimate, that 



rule finalization will occur by July 1, 2014; as shown above, later finalization results in a greater 



gap between outcomes under BART and those under any proposed alternative. 



 



Second, the TWG alternative is one alternative – it cannot be assessed simply by looking at the 



most plausible or most attractive potential outcome. All of the outcomes we have illustrated are 



possibilities. There is no way for EPA to say that all of them are “better than BART,” regardless 



of the framework for analysis. 



 



Third, as noted above with EPA’s Delay Alternative, several of the potential outcomes belie the 



problems with EPA’s reliance on NOx emissions instead of visibility modeling. Scenarios TWG-



8, TWG-9, and TWG-11 all have emissions that are lower than the NOx Cap, but have 



cumulative visibility impacts higher than the NOx Cap scenario. The first two of these are 



scenarios described by EPA. 



 



Thus, the TWG alternative, like EPA’s Delay Alternative, is not “better than BART” because it 



does not provide better visibility benefits to impacted Class I areas than BART does, particularly 



when compared to our Corrected BART. Furthermore, meeting EPA’s NOx Cap in terms of 



emissions provides no guarantee of matching the visibility benefits under the NOx Cap, and 



certainly does not meet our Corrected NOx Cap. 
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VI. Potential Gap-Filling Modifications to TWG Alternatives 



 



Because the alternatives proposed by EPA are not “better than BART,” we have attempted to 



find an alternative scenario that does provide better visibility benefits than BART in a legally 



and technically sound way. Put another way, we looked for a scenario that would fill the gap 



between our Corrected BART scenario and the alternatives proposed by EPA, including the 



TWG alternative. 



 



To be defensible, this alternative must meet several basic criteria. Visibility cannot decline in any 



Class I area, and there must be an average improvement over all the impacted Class I areas 



(equivalent to a lower cumulative impact).
33



 These conditions typically must be consistently met 



post-BART implementation; we again use 2020 as a stand in for this post-BART timeframe. In 



addition, we have aimed to meet EPA’s framework by considering cumulative visibility impacts 



over the 2009-2044 timeframe. 



 



While we explored multiple options, the only one that met all of these criteria was to require 



shutdown of one unit by 2020, along with the installation of SCR on the remaining two units by 



2020. In this scenario, the SCRs could meet a slightly relaxed rate of 0.065 lb/MMBtu. Table 11 



and Figure 10 below show the visibility impacts for this Gap Filling scenario, along with our 



Corrected BART and the lowest-impacting TWG outcome (Alternative A1, as estimated by 



EPA). 



 



Table 11: Maximum 98
th



 Percentile Visibility Impacts (dv) Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 
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 40 CFR 51.308(e)(3). 
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Figure 10: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, 



TWG Alternative A1, and the Gap Filling Scenario 



 



The Gap Filling scenario provides visibility impacts that are below our Corrected BART by 2020 



and also are cumulatively lower than the impacts associated with BART from 2009-2044. This is 



true cumulatively across all Class I areas within 300 and 520 km. We have not modeled the 



emissions associated with the Gap Filling scenario exactly, nor have we interpolated the results 



for each Class I area. However, reviewing Runs F and J in our modeling results, which are very 



close to these scenarios, indicates a strong likelihood that the Gap Filling scenario provides 



increased visibility reductions at each Class I area individually as well. 



 



In summary, we believe that, separate from the many legal arguments, on a technical basis, EPA 



should not accept the alternative proposed by the TWG in lieu of BART for the NGS. 
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January 3, 2014 
 
 
 
Via Email, Followed by Overnight Mail 
 
 
Anita Lee (Air-2) 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street 
San Francisco, CA  94105-3901 
r9ngsbart@epa.gov 
 



Re: Regional Haze Requirements for Navajo Generating Station 
EPA Docket No. EPA-R09-OAR-2013-0009 



 
Dear Ms. Lee: 
 
 These comments are submitted on behalf of the National Parks Conservation Association, 
Sierra Club, Grand Canyon Trust, and Natural Resources Defense Council (the “Conservation 
Organizations”), regarding the U.S. Environmental Protection Agency’s (“EPA”) proposed 
source-specific Federal Implementation Plan (“FIP”) for the Navajo Generating Station, located 
on Navajo Nation tribal lands.  These comments address both EPA’s proposed FIP, published on 
February 5, 2013, see 78 Fed. Reg. 8,273, and the supplement to the proposed FIP, published on 
October 22, 2013, see 78 Fed. Reg. 62,509.  The Conservation Organizations agree with and 
fully support EPA’s determination that Selective Catalytic Reduction Technology (“SCR”) 
controls are Best Available Retrofit Technology (“BART”) for control of nitrogen oxides 
pollutants at the three units at the Navajo Generating Station (“NGS”) coal-fired power plant and 
that SCR technology is required under the Clean Air Act.  EPA should further require particulate 
matter controls under the Clean Air Act’s BART requirements. 
 



INTRODUCTION 



 The Conservation Organizations represent thousands of Arizonans, tens of thousands of 
residents throughout the Four Corners region, and hundreds of thousands of people throughout 
the nation that care deeply about protecting the air quality in our national parks and wilderness 
areas in Utah, Arizona, Colorado, and the Southwestern United States.  The Clean Air Act 
(“CAA”) imposes a legal obligation on states and EPA to abate haze pollution in our Class I 
Areas—156 iconic national parks and wilderness areas.  42 U.S.C. § 7491.  The CAA requires 
that the air quality in Class I areas be returned to natural conditions and requires the installation 
of the “best available retrofit technology” (“BART”) on polluting units at various haze-causing 
sources.  Id. § 7491(a), (b)(2).  Navajo Generating Station (“NGS”) is the largest coal-fired 
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power plant in the West in terms of generating capacity.  Emissions from NGS contribute 
significantly to haze pollution and attendant visibility impairment in the region’s Class I areas. 
 
 Emissions from NGS significantly impair visibility at over 11 national parks and 
wilderness areas throughout a multi-state region, including the Grand Canyon National Park and 
Bryce Canyon National Park, both prized for their natural vistas.  These Class I areas preserve 
the region’s inspiring landscapes, rare geologic formations, and diverse wildlife and vegetation.  
They also serve as living museums of our nation’s history.  Visitors from across the nation and 
globe are drawn to these lands and their tourist dollars benefit state and local economies—in 
2011, Grand Canyon National Park alone drew over 4 million visitors.  See 78 Fed. Reg. at 8275.  
Because of the magnitude of the impact that large, coal-fired electric generating units (“EGUs”) 
like NGS have on these amazing landscapes, Congress directed EPA to impose the “best” air 
pollution control requirements on these sources to help achieve the national goal of eliminating 
anthropogenic sources of visibility impairment. 
 
 The Conservation Organizations support EPA’s proposed BART determination of 
February 5, 2013 as the superior and only legally defensible approach to controlling nitrogen 
oxides (“NOx”), and note that the benefits of the proposed controls are in fact even greater than 
EPA estimated.1  Moreover, EPA should require fabric filter baghouses as BART for particulate 
matter (“PM”) pollutants from NGS.  Stamper TSD at 39-50.  Strong BART controls for NGS 
pollutants is consistent with EPA BART decisions for coal-fired EGUs throughout the nation and 
is the correct result under the CAA. 
 
 The Conservation Organizations strongly oppose the alternatives EPA also outlined on 
February 5 that would delay installing pollution controls (the “EPA Delay Alternative”).  Any 
such delay would be contrary to law and the facts before EPA.  Similarly, on October 22, 2013, 
EPA circulated for comment “The Working Group” (“TWG”) alternative (the “TWG 
alternative” or “SRP alternative”), which are laden with off-ramps and also would delay or avoid 
installing pollution controls.  Both the EPA and TWG alternatives provide significantly less 
visibility improvement than BART and as such are contrary to law.  Rather than requiring the 
best available technology for reducing pollution and making reasonable progress on restoring 
visibility, in approving these two alternatives EPA instead proposes to find that lengthy delays 
and unenforceable, vague outcomes would result in equivalent or better visibility improvements.  
The EPA and TWG alternatives do not comply with the law and fail to achieve enforceable 
visibility improvements equivalent to or better than the SCR controls found to be BART for 
NOx.  EPA’s claims that certain economic and Tribal Authority Rule considerations support 
                                                 
1 See Technical Support Document prepared by Victoria Stamper, enclosed with this letter 
(hereinafter the Stamper Technical Support Document will be referred to as “Stamper TSD”).  
The Technical Support Documents and experts’ reports prepared in support of these comments, 
and their exhibits, are provided on the CD enclosed with this letter and together they constitute 
the Conservation Organizations’ comments. 
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disregard, or unbounded elasticity, for the BART requirements in the CAA are unsupported and 
unsupportable. 
 
 The Conservation Organizations request that EPA require SCR control of NOx pollutants 
and fabric-filter baghouses for PM pollutants as the best system of pollutant controls for NGS 
and require such controls be in operation as expeditiously as possible which is 2018. 
 



BACKGROUND 



I. THE CLEAN AIR ACT’S REGIONAL HAZE PROGRAM 



 Congress established “as a national goal the prevention of any future, and remedying of 
any existing, impairment of visibility in the mandatory class I Federal areas which impairment 
results from manmade air pollution.”  42 U.S.C. § 7491(a)(1).  In order to protect their “intrinsic 
beauty and historical and archeological treasures,” the regional haze program establishes a 
national regulatory floor and requires states or tribes to design and implement programs at least 
as stringent as this floor to curb haze-causing emissions located within their jurisdictions.2  To 
implement the regional haze program, a state or tribe is required to design an implementation 
plan to reduce, and ultimately eliminate, haze from air pollution sources within its borders that 
may reasonably be anticipated to cause or contribute to visibility impairment for any protected 
area located within or beyond that state’s boundaries.  When a haze plan fails to establish a 
program that is at least as stringent as the national floor, or where EPA assumes jurisdiction as is 
the case with NGS, EPA has an obligation to promulgate a FIP.  See 42 U.S.C. § 7410(c)(1).3 
 
 Each FIP must provide “emission limits, schedules of compliance and other measures as 
may be necessary to make reasonable progress towards meeting the national goal.”  42 U.S.C. 
§ 7491(b)(2).  Two of the most critical requirements for a regional haze FIP are requirements for 
(1) the installation of BART technology for delineated major stationary sources of pollution and 
(2) a long-term strategy for making reasonable progress towards the national visibility goal.  
40 C.F.R. § 51.308(d)(1)(i)(B).  The FIP must be designed to make reasonable progress towards 



                                                 
2 See H.R. Rep. No. 95-294, at 203-04 (1977). 
3 Congress granted EPA authority to treat Indian tribes in the same manner as states where 
appropriate, and directed EPA to promulgate rules specifying for which provisions of the CAA it 
is appropriate to treat tribes as states.  See 42 U.S.C. § 7601(d).  Pursuant to this authority, EPA 
issued the Tribal Authority Rule (“TAR”), 40 C.F.R. pt. 49.  Under the TAR, EPA found it 
appropriate for tribes to develop Tribal Implementation Plans (“TIP”) to administer the 
requirements of the CAA, similar to State Implementation Plans developed by states.  EPA also 
determined that it has the authority to develop a FIP when a tribe has not submitted a TIP or has 
submitted a TIP that EPA determines is inadequate.  See 40 C.F.R. § 49.11.  The NGS is located 
on the Navajo Nation.  The Navajo Nation deferred to the EPA to promulgate a FIP for NGS. 
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achieving natural visibility conditions in the affected Class I areas by 2064, when considered in 
conjunction with area SIPs.  See id. 
 
 BART limits are required for major stationary sources such as NGS that were in 
existence on August 7, 1977 and began operating after August 7, 1962, and that emit air 
pollutants that may reasonably be anticipated to cause or contribute to any impairment of 
visibility in a Class I area.  42 U.S.C. § 7491(b)(2)(A).  The term “major stationary source” is 
defined as a source that has the potential to emit 250 tons or more of any pollutant and falls 
within one of 26 categories of industrial sources defined by the Act.  42 U.S.C. § 7491(g)(7).  A 
source is subject to BART if it meets the above criteria and is responsible for an impact on 
visibility in a Class I area of 0.5 deciview or more.  40 C.F.R. Part 51, Appendix Y.  BART must 
be installed and operated no later than five years after the FIP approval.  Id. § 51.302(c)(4)(iv). 
 
 BART is defined by the CAA and EPA regulation as: 



an emission limitation based on the degree of reduction achievable through the 
application of the best system of continuous emission reduction for each pollutant 
which is emitted by an existing stationary facility.  The emission limitation must 
be established, on a case-by-case basis, taking into consideration the technology 
available, the costs of compliance, the energy and nonair quality (sic) 
environmental impacts of compliance, any pollution control equipment in use or 
in existence at the source, the remaining useful life of the source, and the degree 
of improvement in visibility which may reasonably be anticipated to result from 
the use of such technology. 



 
40 C.F.R. § 51.301; 42 U.S.C. § 7491(g).  This definition establishes the framework for 
conducting a BART analysis.  The agency must first identify the “best system of continuous 
emission reduction” for each relevant pollutant, which often produces a list of technologies that 
can be employed.  Id.  Once the best technology (or technologies) is selected, the agency should 
then apply the five-factor test (from the statute, incorporated into the regulation) to determine the 
best emission limitation achievable by that technology. 
 
 As will be discussed more fully below, BART for NGS is the emission limitation based 
on the best NOx control which is achieved with Selective Catalytic Reduction (“SCR”) 
technology plus combustion controls in the form of Low NOx Burners/Separate Over-Fired Air 
(“LNB/SOFA”) technology.  EPA’s initial proposed finding that SCR plus LNB/SOFA is BART 
for NGS is correct (and in fact, the benefits from these pollutant technologies are greater, and the 
costs lower, than EPA initially estimated).  EPA’s proposed findings that alternatives that allow a 
lengthy or even indefinite delay in installing SCR are “better than BART” are inaccurate, 
inconsistent with the CAA, and are arbitrary and capricious.  The statute and regulation do not 
permit EPA to postpone installation of BART controls, much less indefinitely as proposed under 
the TWG Alternative.  Doing so is contrary to the plain intent and purpose of the CAA which 
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mandates that antiquated, obsolete pollution sources that foul Class I areas install the best 
emission controls within five years of a final BART determination to help achieve the 
elimination of haze pollution in Class I areas. 
 
 By proposing to approve a delay alternative that extends the compliance deadline and 
significantly raises the BART emission limits, EPA effectively exempts NGS from actual BART 
requirements.  A delay in BART installation will result in emissions rates significantly higher 
than is allowed under the CAA and results in significant, continuing air pollution and visibility 
impairment in over 11 of our nation’s most prominent national parks and wilderness areas, 
including the Grand Canyon.  BART is a mandatory measure that must be implemented to 
achieve reasonable progress toward restoration of natural visibility conditions.  The CAA 
expressly requires the adoption of SIPs or FIPs that “contain such emission limits, schedules of 
compliance and other measures as may be necessary to make reasonable progress toward 
meeting the national goal . . . including” installation and operation of BART at BART-eligible 
sources that emit any air pollutant which may reasonably be anticipated to cause or contribute to 
visibility impairment in any Class I area.  42 U.S.C. § 7491(b)(2)(A) (emphasis added).4 
 
II. IF PROPERLY IMPLEMENTED, THE REGIONAL HAZE PROGRAM PROVIDES 



ENVIRONMENTAL, PUBLIC HEALTH, AND ECONOMIC BENEFITS THAT FAR 
OUTWEIGH ANY COSTS. 



 Pollutants that cause visibility impairment to national parks and wilderness areas are the 
same pollutants that harm public health.  Haze pollutants include NOx, SO2, PM, ammonia, and 
sulfuric acid.  NOx reacts with ammonia, moisture, and other compounds to form particulates 
that can cause and worsen respiratory diseases, aggravate heart disease, and lead to premature 
death.5  In addition, NOx is a precursor to ground level ozone, which is associated with 
respiratory diseases, asthma attacks, and decreased lung function.6  Similarly, SO2 increases 
asthma symptoms, leads to increased hospital visits, and can form particulates that aggravate 



                                                 
4 The only permissible exception from BART is when EPA, by rule promulgated with sufficient 
notice and opportunity for public comment, determines that the source does not either by itself or 
in combination with other sources “emit any air pollutant which may reasonably be anticipated to 
cause or contribute to a significant impairment of visibility in any mandatory class I federal 
area.”  Id. § 7491(c)(1) (emphasis added).  Further, the appropriate Federal Land Manager or 
managers must agree with the exemption before it can go into effect.  Id. § 7491(c)(3).  No 
Federal Land Manager has so agreed. 
5 See Technical Support Document regarding health impacts of coal plants and NGS authored by 
Dr. George D. Thurston, enclosed on accompanying cd (hereinafter referred to as the “Thurston 
TSD”).  See also (EPA, Health—Nitrogen Dioxide, http://www.epa.gov/air/nitrogenoxides/ 
health.html (last visited Dec. 23, 2013)). 
6 Thurston TSD at pp. 11-18. 
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respiratory and heart diseases and cause premature death.7  PM can penetrate deep into the lungs 
and cause a host of health problems, such as aggravated asthma, chronic bronchitis, and heart 
attacks.8 
 
 EPA has estimated that in 2015, full implementation of the Regional Haze Rule 
nationally will prevent 1,600 premature deaths, 2,200 non-fatal heart attacks, 960 hospital 
admissions, and over 1 million lost school and work days.9  The Regional Haze Rule and plans 
thereunder will result in health benefits valued at $8.4 to $9.8 billion annually.10  NGS is the 
source of significant amounts of harmful pollutants.  Using the mapping tool created and used by 
EPA, Dr. Thurston conservatively estimates that enforcement of BART requirements at NGS 
will result in total economic health benefits of $14 to $35 million per year.  Thurston TSD at 
p. 21.  Delays in implementing BART requirements simply continue the toll on human health 
and productivity to the entire region’s detriment.  Thurston TSD at p. 22. 
 
 These same haze-causing emissions also harm terrestrial and aquatic plants and animals, 
soil health, and moving and stationary waterbodies—entire ecosystems—by contributing to acid 
rain, ozone formation, and nitrogen deposition.  Nitrogen deposition, caused by wet and dry 
deposition of nitrates derived from NOx emissions, causes well-known, adverse impacts on 
ecological systems; in some places saturation of the soil already exceeds the “critical load” the 
ecosystem can tolerate.11  Acid rain causes acidification of lakes and streams and can damage 
certain types of trees and soils.  In addition, acid rain accelerates the decay of building materials 
and paints, including irreplaceable buildings, statues, and sculptures that are part of our nation’s 
cultural heritage.”12 
 
 Rigorously addressing visibility and, more specifically, visibility-impairing pollutants, 
leads to significant benefits and avoids the serious negative consequences outlined above.  
Across the country, national parks and wilderness areas are of great natural and cultural value 



                                                 
7 Thurston TSD; (EPA, Health – Sulfur Dioxide, http://www.epa.gov/air/sulfurdioxide/ 
health.html (last visited Dec. 23, 2013)). 
8 Thurston TSD, at pp. 3-11.  See also (EPA, Health & Environment—Particulate Matter, 
http://www.epa.gov/air/particlepollution/health.html (last visited Dec. 23, 2013)). 
9 Exhibit 1 (EPA, Fact Sheet—Final Clean Air Visibility Rule, http://www.epa.gov/visibility/ 
fs_2005_6_15.html (last visited Dec. 30, 2013)). 
10 Id. 
11 See, e.g. (NPS, Air Pollution Impacts Rocky Mountain National Park, http://www.nature.nps. 
gov/air/permits/aris/romo/impacts.cfm (last visited Jan. 2, 2014)). 
12 (EPA, Effects of Acid Rain, http://www.epa.gov/acidrain/effects/index.html (last visited 
June 19, 2012)). 
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and are also engines for sustainable local capital.  For example, in 2008, National Park Service 
units received over 274 million visits accounting for over $2.5 billion in revenue.13  National 
parks support $13.3 billion in local private-sector economic activity and 267,000 private-sector 
jobs.14  They attract businesses and individuals to the local area, resulting in economic growth in 
areas near parks that is an average of 1 percent per year greater than statewide rates over the past 
three decades.15  National parks generate more than four dollars in value to the public for every 
tax dollar invested.16  This tourism is a critical component of the economy of Arizona, Utah, and 
the Southwestern United States.  For example, in 2010, Grand Canyon National Park generated 
over 4.3 million recreation visits, in excess of $428 million in local spending, and more than 
6,100 jobs.17 
 
 Finally, requiring antiquated facilities to install pollution control technologies is a job-
creating mechanism in itself.  Each installation creates short-term construction jobs as well as 
permanent operations and management positions.18 
 
III. NAVAJO GENERATING STATION’S IMPACT ON CLASS I AREAS 



 Emissions from NGS negatively impact 11 Class I areas within 300 km of the plant in 
Arizona, Utah, and Colorado (Arches National Park, Bryce Canyon National Park, Canyonlands 
National Park, Capitol Reef National Park, Grand Canyon National Park, Mazatzal Wilderness 
Area, Mesa Verde National Park, Petrified Forest National Park, Pine Mountain Wilderness 
Area, Sycamore Canyon Wilderness Area, and Zion National Park). 19  Based on EPA’s 
                                                 
13 See (National Park System—Summary: 1990 to 2008 http://www.census.gov/compendia/ 
statab/2010/tables/10s1215.pdf (last visited Jan. 2, 2014)). 
14 Exhibit 2 (Hardner and Gullison, “The U.S. National Park System, An Economic Asset at 
Risk” (Nov. 2006) [prepared for the National Parks Conservation Association]. http://www. 
npca.org/assets/pdf/NPCA_Economic_Significance_Report.pdf (last visited Dec. 30, 2013). 
15 Id. 
16 Id. 
17 Exhibit 3 (Headwaters Economics, National Park Service Units: Economic Impacts of 
Visitation and Expenditures, http://headwaterseconomics.org/apps-public/nps/impacts/ (last 
visited Dec. 12, 2013). 
18 See, e.g., Exhibit 4 (New Jobs—Cleaner Air: Employment Effects Under Planned Changes to 
the EPA’s Air Pollution Rules.  Ceres & James Heintz, Political Economy Research Institute, 
University of Massachusetts (Feb. 2011)); see also (Ian Goodman & Brigid Rowan, Employment 
Impacts of Air-Pollution Controls at North Dakota Coal Plants (Nov. 2011) [prepared for Sierra 
Club], available at http://www.healthnothaze.com (last visited June 19, 2012). 
19 It should be noted that while EPA limits its BART review to Class I areas within 300 km of 
NGS, NGS also likely adversely affects air quality in a number of Class I areas just beyond the 
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modeling, NGS has a substantial impact on visibility in many of these areas.  For example, the 
Grand Canyon National Park, located only 29 kilometers from NGS, suffers 8.4 deciviews of 
visibility impairment due to the NOx pollutants from NGS.20  Capitol Reef National Park and 
Canyonlands National Park suffer 7.7 and 6.0 deciviews of visibility impairment due to NOx 
from NGS, respectively, and the total visibility impairment at all 11 of these Class 1 areas 
attributable to NOx from NGS is 48 deciviews.21  Each of the 11 Class 1 areas suffer visibility 
impairment due to NOx from NGS of over 1 deciview.22  National Park Service modeling shows 
NGS baseline impacts (decreases) to visibility at Capitol Reef and Grand Canyon National Parks 
of more than 6 deciviews; some of the worst impacts from a single coal plant to a national park 
in the nation.  See EPA Technical Support Document, Table 35, p. 110.  At Canyonlands 
National Park, the Class 1 area with the baseline most impacted by NOx from NGS, pollutants 
from NGS pollute the air an average 130 days every year.  That is, one-third of the year, NGS’s 
pollution obscures the air in Canyonlands to a degree readily-perceived by any human visitor.23  
Under EPA’s regulations it takes only .5 deciviews of negative impact to a single Class I area for 
a major source to be subject to BART.  Plainly, NGS is a huge stain on our national parks and 
wildernesses in the southwest. 
 
 The Regional Haze Rule establishes a target for achieving natural visibility conditions at 
all Class I areas by 2064, within 50 years.  Dramatic reductions in visibility impairment 
attributable to NGS are clearly a prerequisite to meeting this goal.24  EPA must limit NGS 
emissions to enable national parks and wilderness areas affected by NGS to achieve reasonable 
progress towards Congress’ stated visibility goal; likewise EPA has a duty to take all reasonable 
measures to adequately temper NGS’s contribution to visibility impairment. 



                                                                                                                                                             
300 km boundary.  Black Canyon of the Gunnison National Park and Weiminuche, La Garita, 
Wet Elk, Superstition, and Sierra Ancha Wilderness Areas are all within 400 km of NGS and 
would likely experience improved air quality as a result of BART pollutant controls at NGS.  
Stamper TSD at p. 35. 
20 78 Fed. Reg. at 8,287. 
21 Id. 
22 Id.  At 1 deciview, the “smog effect” of the pollution is obvious.  It should also be noted that 
particulate matter (“PM”) also likely affects these Class I areas but because EPA has incorrectly 
assumed it need not address particulates, the precise nature or level of particulate contribution to 
the haze problem has not been identified by EPA.  It is likely that NGS’ negative impact on these 
Class I areas is even greater than disclosed by EPA when PM is also accounted for. 
23 Id. 
24 It must also be noted that absent timely reductions in NGS emissions, it will be nearly 
impossible to know what other sources in the region must do in the first implementation phase 
(by 2018) of SIP revisions. 
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DISCUSSION AND ARGUMENT 



I. OVERVIEW OF EPA PROPOSALS. 



 On February 5, 2013, EPA published is proposed BART determination for NOx 
emissions from NGS.  78 Fed. Reg. 8,274.  In the February determination, EPA found, under the 
TAR, that BART for NGS NOx emissions was necessary and appropriate, consistent with the 
requirements of the CAA.  78 Fed. Reg. at 8,279.  See also 40 C.F.R. § 49.11.  EPA applied the 
BART five-factor test set forth in the CAA and EPA regulation and as a result, finds that SCR, in 
combination with Low NOx Burners/Separated Overfired Air (“LNB/SOFA”), can achieve 0.05 
lb/MMBtu with an emission limit of 0.07-0.08 lb/MMBtu on a 30-day rolling average.  78 Fed. 
Reg. at 8,280.  This combination gives the largest reduction in NOx pollutants and the best 
visibility improvement to the 11 affected Class 1 areas and as such, EPA finds that it is BART 
for NGS NOx emissions.  78 Fed. Reg. at 8,287-88.  EPA also found, incorrectly in the view of 
the Conservation Organizations, that PM at NGS is “well-controlled” and therefore made no 
BART determination regarding PM and proposed no new controls or emission limits for PM 
pollutant emissions at NGS.  78 Fed. Reg. at 8,279. 
 
 Also on February 5, 2013, EPA, claiming concern regarding potential economic impacts 
of NGS’ owners/operators choosing to shut the plant down rather than install the required BART 
controls, requested comment on an alternative that would delay installation of the BART 
controls.  78 Fed. Reg. at 8,288.  Specifically, instead of requiring that BART be installed as 
expeditiously as possible as is required in EPA regulations (here all three units no later than 
2018), EPA proposed allowing NGS to delay installation of SCR until 2021 for one unit, 2022 
for the next, and the third in 2023.  Id.  (Variations on this proposal delayed installation even 
further).  78 Fed. Reg. at 8,290.  (hereinafter the “Delay Alternative”).  EPA justified the 
February Delay Alternative by applying a “total emissions” or NOx cap concept and claiming 
that, taking into account the “early” adoption of LNB/SOFA, the total NOx emissions from NGS 
would still be within an acceptable range.  78 Fed. Reg. at 8,289-90.  EPA did not model the 
impacts of the delay or NOx cap alternative on the Class I areas impaired by NGS emissions. 
 
 Finally, on October 22, 2013, EPA supplemented its February 2013 proposal.  EPA stated 
that it had evaluated an alternative proposal for NOx emissions control (or delayed control) at 
NGS by a group of stakeholders known as the Technical Working Group (“TWG”).  In its 
October 2013 supplement, EPA proposed to find that the TWG alternative is “better than 
BART.”  78 Fed. Reg. at 62509.  The TWG alternative relied on a lifetime cap of NOx emissions 
over 2009 to 2044 and proposed to maintain NOx emissions within that cap but did not specify a 
particular scenario (or even handful of scenarios) for doing so.  78 Fed. Reg. at 62513-15.  The 
TWG alternative is extremely varied and results in an almost limitless number of scenarios, none 
of which are enforceable.  EPA baldly stated that it believed the NOx cap would result in greater 
reasonable progress than EPA’s proposed BART determination toward the national visibility 
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goal in the 11 Class 1 areas polluted by NGS, 78 Fed. Reg. at 62,518, but again, neither the 
TWG nor EPA has completed modeling of the TWG alternative to determine impacts on 
visibility in affected Class I areas to verify or support that statement.25 
 
 The Conservation Organizations are sensitive to the political desire of a number of the 
interested parties and EPA to settle all issues related to NGS with a “package deal” under the 
BART rubric.  While the Conservation Organizations share the desire to identify and support a 
comprehensive plan to conclusively address NGS pollution with an enforceable solution, the 
Conservation Organizations do not believe that desire to resolve the myriad NGS issues should 
lead to EPA absolving NGS from legal obligations to reduce pollutants impairing visibility in 
national parks and wilderness areas.  BART is NGS’s legal obligation and any “package deal” 
must comply with that obligation. 
 
 The Conservation Organizations fully support EPA’s initial determination that SCR 
controls for NOx, installed as expeditiously as possible (which is not later than 2018) is BART 
for NGS and is the correct result under the law.26  The Conservation Organizations further 
support EPA’s determination of BART for NGS as the correct result for the health of area 
residents.  EPA’s Delay Alternative is not BART nor “better than BART” and the TWG 
alternative is wholly outside the boundaries of the law as not accomplishing even the barest goals 
of the Clean Air Act and it is not enforceable. 
 
II. EPA CORRECTLY DETERMINED THAT A NOX BART DETERMINATION FOR 



NGS IS “NECESSARY AND APPROPRIATE.” 



 EPA is proposing to find, pursuant to the TAR, that a BART determination for NOx for 
NGS is “necessary and appropriate.”  See 78 Fed. Reg. at 8,279.  See also, 40 C.F.R. § 49.11.  
NGS is plainly subject to BART under the statutory and regulatory criteria and it is a huge 
source of pollutants (the largest coal-fired power plant in the West) in close proximity to a large 
number of Class I areas.  78 Fed. Reg. at 8,275.  See also 2008 Comments from National Park 
Service (“NPS”).  It significantly pollutes the air in over 11 national parks and wildernesses.  In 



                                                 
25 EPA also claims, with no authority, that the TWG Alternative will somehow absolve NGS of 
its haze obligations related to any Reasonably Attributable Visibility Impairment (“RAVI”) 
finding that may be made for NGS.  78 Fed. Reg. at 62, 513, n.21.  This is absolutely incorrect.  
RAVI and BART are two distinct and separate regulatory obligations under the CAA and, most 
importantly, the TWG Alternative satisfies neither one. 
26 As set forth in detail below and in the Stamper TSD and the Report by David Marcus (on 
enclosed cd), the evidence supporting EPA’s determination that SCR is BART for NOx control at 
NGS is even stronger than discussed by EPA.  Further, also as set forth in more detail below, the 
Conservation Organizations argue that BART is also necessary for the control of particulates at 
NGS. 
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fact, the Federal Land Managers and EPA have known that NGS is a significant contributor to 
and cause of visibility impairment in national parks for a very long time.  See e.g., 56 Fed. Reg. 
50,172 (Oct. 3, 1991) (EPA finds NGS emissions contribute to visibility impairment in Grand 
Canyon National Park); 74 Fed. Reg. 44313, 44316, 44,331-32 (Aug. 28, 2009).  Even after 
installation of LNB/SOFA at NGS, it remains the third-largest emitter of haze pollutants in the 
West.  See Stamper TSD at p. 1 (from data from EPA Clean Air Markets Database.)  
Significantly, according to EPA itself, Congress mandated heightened protection for the air 
quality in Class I areas like the Grand Canyon and Canyonlands National Parks—two of the 
many national treasures that are dirtied by the pollutants from NGS.  BART for NGS is 
necessary and appropriate under the facts and the requirements of the Clean Air Act and it is 
long past due. 
 
III. EPA CORRECTLY IDENTIFIED THE INSTALLATION OF SCR PLUS LNB/SOFA 



AS BART FOR CONTROL OF NOx EMISSIONS FOR ALL NGS UNITS. 



 Evidence supporting the determination that SCR is BART for the control of NOx 
pollutants at NGS is strong.  EPA made the correct decision under the facts and the law when it 
proposes to find that SCR, coupled with LNB/SOFA is BART for the control of NOx pollution 
from NGS and in fact, the evidence supporting EPA’s determination is even stronger than set 
forth by EPA in its decision.  SCR with LNB/SOFA is capable of much better pollutant removal, 
at lower costs, than outlined in EPA’s BART determination, demonstrating that EPA’s 
determination to require SCR plus LNB/SOFA as BART for NOx emissions at NGS is proper 
and well justified.  SCR with LNB/SOFA is the most effective and cost-effective pollutant 
removal technology with significant visibility benefits to all affected Class I areas, both singly 
and cumulatively.  As such SCR with LNB/SOFA is BART for NOx removal at all NGS units. 
 



A. SCR Performs Even Better for NOx Removal (0.04 lb/MMBtu) Than Found by 
EPA. 



 As detailed in the Stamper TSD and in the Miller/Sahu Technical Support Document 
(“Miller/Sahu TSD”), SCR typically is designed for even better NOx removal than identified in 
EPA’s decision.  SCR is typically designed for and is achieving 90% NOx removal, not the 
approximately 75% identified in EPA’s draft determination.27  Stamper TSD at pp. 3-5 (citing to 



                                                 
27 It should be noted that EPA used a proper NOx emissions baseline when determining BART in 
this case.  In accordance with its own regulations and guidelines, EPA properly considered NGS 
NOx emissions from the time period of 2001-2003 for its analysis.  78 Fed. Reg. at 8,284-85.  
This baseline does not include the “voluntary” installation of the LNB/SOFA at a later date.  It is 
important for EPA to use baseline emissions data that are consistent across EGUs in order to 
consistently assess a technology’s performance.  EPA then later takes existing controls into 
account in the cost analysis where they are properly considered, because costs are a more source-
specific factor.  This method also helps ensure that EGUs do not try to game the system with 
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various SCR-vendor representations).  Many other EGUs that have installed SCR are achieving 
90% NOx pollutant removal with emission rates at 0.04 lb/MMBtu, Stamper TSD at pp. 6-8, and 
that same level of removal should be required as BART at NGS.  Stamper TSD at p. 9.28  Most 
recently, in its FIP for the San Juan Generating Station in New Mexico, EPA determined that 
SCR was the most cost-effective pollution control for NOx and imposed a NOx BART emission 
limit of 0.05 lb/MMBtu on a 30 boiler-operating-day average basis.  Stamper TSD, pp. 7-8.  
Moreover, in its response to comments on the San Juan BART determination, EPA confirmed 
that several EGUs have achieved NOx emission rates of 0.05 lb/MMBtu or lower, citing to actual 
emission rates at Seminole Units 1 and 2, Morgantown Units 1 and 2, and Cope Generating 
Station.  Id.  The Dry Fork plant in Wyoming has never emitted NOx higher than 0.04 lb/MMBtu 
on a 30-boiler-operating-day average basis.  Stamper TSD, pp. 6 and 8. 
 
 The Conservation Organizations have also corrected a number of EPA’s calculations, 
further demonstrating that SCR as BART will perform much better than EPA has indicated.  The 
Conservation Organizations have used properly-updated emissions data, have corrected for 
EPA’s improper use of 30-day limits as annual rates, and have based their calculations on 
installation of SCR “as expeditiously as possible” (by 2018).  Miller/Sahu pp. 3-6.  The effect of 
these corrections shows that BART performance improves by approximately 26% over EPA 
estimates.  Sahu/Miller p. 7. 
 
 Because SCR has been demonstrated to perform much better than proposed here, EPA’s 
BART determination is plainly conservative.  Based on the capabilities of SCR as demonstrated 
by vendor materials and requirements and actual operations at other EGUs around the country, 
EPA should have evaluated costs and visibility benefits of SCR systems designed to meet, in 
combination with the already-installed LNB/SOFA, NOx limits no higher than 0.04 lb/MMBtu 
on a rolling 30-boiler-operating-day average basis.  A NOx limit of 0.04 lb/MMBtu is 
conservative representing 83% removal across the SCR systems that would be instated at the 
NGS units and as such it would provide a reasonable margin of operating safety for the owners 
and operators of NGS. 
 



B. SCR is Even More Cost-Effective at NGS Than Demonstrated by EPA. 



 EPA’s determination that SCR coupled with LNB/SOFA at all NGS units is BART for 
NOx removal is fully supported, and again, is very conservative in that EPA overestimated a 
number of costs associated with installation and operation of SCR at NGS.  EPA properly 



                                                                                                                                                             
early “voluntary” installation of less than best pollutant controls to try and make best controls 
later look less effective.  See also, Miller/Sahu pp. 4-5. 
28 See also, Exhibit 5 (ICAC SCR White Paper) at pp. 7-8, discussing the long history and use of 
SCR by many facilities in the United States and Europe, where SCR is performing well at 90% 
pollutant removal efficiencies.  SCR is well-known, well-utilized pollutant control technology. 
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adjusted some of the cost estimates submitted by Salt River Project (“SRP”) as improper or not 
allowed under accepted methodologies.  For example, EPA made revisions to the Sargent & 
Lundy report to exclude certain costs not properly allowed in BART analysis.  Stamper TSD at 
p. 10.  EPA also properly used a lower interest rate than that used by SRP in the amortization of 
capital costs.  EPA used 7% instead of SRP’s very-inflated and unsupported 9.8%.  While EPA’s 
interest rate is more accurate, it is still very conservative in that an even lower rate would be 
proper.  Id.  EPA also properly excluded costs of other pollutant-control technologies that had 
been inserted by SRP into cost estimates for SCR as the inclusion of costs for other pollutant 
control technologies improperly inflated the costs of SCR.  Id. 
 
 While EPA’s cost effectiveness determination is well-supported, a number of errors 
and/or inconsistencies contribute to EPA still overestimating costs of SCR at NGS meaning that 
SCR is even more cost-effective than determined by EPA. 
 
 First, SRP grossly overestimated outage costs associated with installation and “pre-
installation” work that is unsupported, often inflated, and should have been excluded under the 
same rationale that EPA excluded cost of other pollutant control technologies.  See Stamper TSD 
pp. 11-12.  Second, SRP and EPA overestimated catalyst costs for SCR.  The cost used by SRP 
is almost twice the low end of the range that vendors have typically quoted for catalyst costs.  
Stamper TSD p. 13.  Moreover, accepting SRP’s very high catalyst cost is inconsistent with 
BART determinations elsewhere.  In its analysis of BART for NOx control at Colstrip Units 1 
and 2 in Montana, EPA relied on a 2010 study showing catalyst prices as low as $4,000/m3 with 
average prices at $5,000-6,000/m3, not the inflated $8,000/m3 claimed by SRP.  Id.  Third, EPA 
relied on SRP’s improper statement of the cost of auxiliary power; SRP relied on market rates 
which are in excess of the busbar cost.  Stamper TSD p. 14. 
 
 Similarly, EPA failed to correct SRP’s overstatement of the annualized capital costs in a 
number of ways.  Stamper TSD pp. 14-15.  The assumed lifetime of an SCR system for NGS 
should be at least 30, not 20 years.  A thirty-year lifetime for SCR is itself very conservative as 
many SCRs installed in Europe in the 1980s are still in operation today.  An analysis prepared by 
Black & Veatch for another facility assumed a 40-year lifetime for SCR.  Stamper TSD p. 15.  In 
fact, the lifetime of an SCR retrofit is generally set equal to the remaining useful life of the 
facility—in this case 2044.  Id.  There is no support in the record for SRP’s assertion of a 20-year 
lifetime and the cost assumptions associated with it. 
 
 EPA also used an interest rate for cost of capital that is too high, even after it corrected 
for SRP’s inflated rate.  EPA utilized 7% noting that it is the “social” interest rate and that the 
social rate is proper for analyzing BART.  EPA’s 7% rate is still too high, however, because the 
Office of Management and Budget (“OMB”) has recently published a social interest rate of 2.8% 
for a 20-year amortization period.  EPA’s Control Cost Manual directs using the social interest 
rate set by OMB.  Stamper TSD p. 16.  And, in fact, it is uncertain that the social interest rate is 
the correct rate to use in a BART determination because cost effectiveness determinations for 
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BART do not appear to fall within the scope of “cost analyses related to government regulations” 
where the social interest rate is appropriate.  Rather, a source-specific rate of interest—the rate at 
which NGS can borrow—may be the correct rate to use in this BART determination.  Stamper 
TSD p. 17.  That interest rate appears to properly fall within a range of 2.9% (the cost of capital 
for SRP) and 4.9% (the cost of capital for Arizona Public Service).  Stamper TSD pp. 24-25.  In 
any of these cases, the proper interest rate is well below the 7% that EPA used. 
 
 By correcting for the underestimate of SCR performance, and correcting for 
overestimates of various costs associated with SCR, the Conservation Organizations demonstrate 
that SCR is even more cost-effective than estimated by EPA.  The Conservation Organizations 
conservatively assumed 80 to 84% NOx pollutant removal at each of the three NGS units with 
the installation of SCR (using the proper 2001-2003 baseline, Stamper TSD p. 26) and then 
adjusted costs to: 1) make the method used consistent with the overnight costing methodology in 
EPA’s Control Cost Manual; 2) account for a more-accurate catalyst cost; 3) move auxiliary 
power costs into operations and maintenance and use a more accurate cost per unit of electricity; 
4) adjust the cost of reagent such that it is not inflated; 5) use a proper, lower interest rate of 
4.9% (the most conservative rate that is correct); and 6) adjust the lifetime of the SCR controls to 
reflect 30, not 20 years.  See Stamper TSD pp. 20-26.  EPA properly found that SCR plus 
LNB/SOFA is cost-effective at NGS at $2,240 per ton of NOx removed (at an emission rate of 
0.05 lb/MMBtu.)  The corrected cost-effectiveness shows that SCR is even more cost effective 
than determined by EPA: $1,412 per ton for Unit 1, $1,331 per ton for Unit 2, and $1,497 per ton 
for Unit 3.  See Table 2, Stamper TSD p. 28.  And even assuming only a 20-year lifetime for 
SCR, the cost-effectiveness is even better than estimated by EPA.  Id. 
 
 Plainly, EPA’s determination that SCR plus LNB/SOFA is BART for NOx control at 
NGS is the correct, fully-supported and fully-supportable decision. 
 



C. The Visibility Benefits of SCR Are Higher Than Modeled by EPA. 



 The visibility benefits to 11 national parks and wilderness areas of SCR pollutant controls 
at NGS are likely even greater than those modeled by EPA due to the incorrect assumptions 
outlined above regarding SCR performance, coupled with some unwarranted assumptions 
regarding sulfate emissions made by EPA when assessing SCR. 
 
 In analyzing SCR at NGS, EPA overestimated the potential increase in sulfate emissions 
that may come with the addition of SCR controls.  First, EPA assumed a higher conversion rate 
across the catalyst than that used by Sargent & Lundy.  The conversion rate used by EPA is high 
when compared to other examples of SCR systems designed for 80 to 90% NOx control.  Other 
EGUs have installed (or are planning to install) SCR systems utilizing low SO2 to SO3 
conversion catalysts designed to achieve 80 to 90% NOx control.  See Seminole, Morgantown, 
Cope, and San Juan examples in Stamper TSD pp. 32-33.  See also, Exhibit 5.  To be consistent 
with EPA’s own modeling for the San Juan plant, EPA should have assumed a conversion rate 
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no higher than 0.5%.  Stamper TSD p. 33.  Similarly, EPA appears to have erroneously used a 
higher coal sulfur content than SRP has indicated is actually used at NGS.  EPA should correct 
its calculations to reflect a 0.593% sulfur content, not the 0.772% that EPA appears to have used 
in its calculations.  With more realistic sulfate rates modeled for the SCR at NGS scenarios, the 
visibility benefits of SCR technology at NGS would be even greater than modeled by EPA. 
 
 Even with errors in SCR performance and sulfate emissions, EPA modeling shows 
significant visibility benefits from SCR at NGS far in excess of any other control technologies.  
NGS is a huge source of air pollution to many national parks and wilderness areas.  NGS is just 
29 km from the northern reach of Grand Canyon National Park.  There are 11 Class I areas 
within 300 km of NGS (and a number more negatively affected by pollutants from NGS within a 
range of 520 km, see modeling spreadsheets attached to Miller/Sahu TSD).  All of them are 
polluted from NGS emissions, many to a very significant degree.  EPA’s modeling, even with 
the errors identified above, showed the greatest visibility benefits to these Class I areas, both 
singly and cumulatively, with SCR plus LNB/SOFA controls at NGS.  This combination of 
controls provides at least one deciview of improvement in all of the Class I areas modeled.  
78 Fed. Reg. at 8,287.  In fact, the modeling demonstrates far more than one deciview benefit at 
75% of the 11 affected Class I areas.  With SCR plus LNB/SOFA pollution controls at NGS, 
EPA’s modeling (even with errors) showed a very substantial 5.4 deciview improvement in air 
quality at both Grand Canyon and Capitol Reef National Parks and 4.6 deciview improvement in 
air quality at Canyonlands National Park.  These are among the single largest improvements in 
air quality to national parks from anywhere within the haze program.  Cumulatively, according to 
EPA’s model, the air quality in 11 national parks and wilderness areas will improve by 35 
deciviews with the installation of SCR plus LNB/SOFA pollution controls at NGS amounting to 
a 73% improvement in the visibility impairment attributable to NGS.  78 Fed. Reg. at 8,287.  
This improvement far exceeds the improvement with any other technology or combinations of 
technologies.  Id.  See also, Stamper TSD p. 35. 
 
 Modeling by the Conservation Organizations shows even greater visibility improvement 
than demonstrated by EPA, due in part to the necessary corrections to EPA’s calculations 
outlined above and in Miller/Sahu.  See Miller/Sahu Table 7, Figs. 1 and 2 and Table 10, Figs 8 
and 9.  See also modeling spreadsheet attached to Miller/Sahu showing visibility modeling 
results.  SCR produces considerably superior visibility benefits over any other technology or any 
alternative that has been proposed. 
 
 Plainly, SCR plus LNB/SOFA is BART for NGS and EPA is correct in its determination.  
SCR plus LNB/SOFA is the best-performing technology for NOx pollutant control and it is cost-
effective.  It achieves significant visibility benefits across all of the Class I areas that are polluted 
by NGS, far more than any other technology or combinations of technologies.  EPA is correct in 
finding that SCR plus LNB/SOFA is BART for NGS and its installation must, in accordance 
with the Clean Air Act and EPA’s own regulations, be installed as expeditiously as possible and 
not later than 2018. 











 
 
Anita Lee 
January 3, 2014 
Page 16 
 
 
 



D. As Expeditiously As Possible Requires Installation and Full Implementation of 
SCR on All Three NGS Units Within 3.5 Years (No Later Than 2018). 



 The outside five-year deadline for installation and implementation of BART cannot be 
the automatic default deadline, where, as here, BART can be installed and operating in a shorter 
timeframe.  The Clean Air Act requires sources to “procure, install, and operate BART controls 
“as expeditiously as practicable but in no event later than five years after the date of approval of 
a plan revision.  42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same).  
When Congress enacted the CAA, it often mandates compliance “as expeditiously as practicable, 
but in no event later than a set number of years—as Congress required for BART.  See, e.g., 
42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas as attainment, nonattainment, or 
unclassifiable “as expeditiously as practicable, but in no case later than 2 years after the agency 
promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) (existing sources must comply with 
NESHAPs “as expeditiously as practicable, but in no event later than 3 years after the effective 
date of such standard); id. § 7502(a)(2)(A) (nonattainment areas must achieve attainment “as 
expeditiously as practicable, but no later than 5 years from the date such area was designated 
nonattainment”).  Had Congress intended to allow sources to install BART at any time within 
five years it would have drafted § 169A to say so (as it has with other provisions in the CAA).  
Instead, Congress used the same language that it used elsewhere in the Clean Air Act to require 
sources to install BART as quickly as possible, but within five years at the very latest. 
 
 Judicial opinions interpreting similar “as expeditiously as practicable” compliance 
deadlines read this language to require compliance as soon as possible, not as providing a five-
year default deadline in all instances.  Because the “as expeditiously as practicable” compliance 
deadline “appear[s] in several places in [the] statutory text,” it is “generally read the same way 
each time it appears.”  See Ratzlaf v. United States, 510 U.S. 135, 143 (1994).  When the CAA 
requires compliance as expeditiously as practicable but not later than a certain date, the date 
listed in the statute is an “outside date” and does not provide a “license” for a state or regulated 
entity “to take its time in complying with” the Act.  Am. Lung Ass’n v. Kean, 856 F. Supp. 903, 
908 (D.N.J. 1994); see also, Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. 
Cal. 1991) (similarly noting that the “as expeditiously as practicable, but in no event later than” 
standard provides an “outside limit” for compliance).  Compliance before the “outside date” is 
required whenever earlier compliance is possible.  Union Elec. Co. v. EPA, 427 U.S. 246, 259 
(1976). 
 
 Here, EPA’s proposal to set a compliance deadline at the five-year “outside date” is 
unreasonable because it is possible to install SCR at NGS in three and a half years or less.  EPA 
does not offer a technical basis for its proposed 5-year compliance date.  EPA has explained 
elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 
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approximately 35 months for SCR installation at power plants with multiple SCR units.29  In its 
BART determination for San Juan Generating Station, EPA concluded that that past SCR 
installations have required an average of between 37 and 43 months to design and construct.30  A 
range of studies and practical experience have identified that SCR can typically be installed in 
less than 5 years.31  With multiple SCRs for the same plant, there are numerous duplicative 
design, engineering, procurement, fabrication, installation, and commissioning synergies, that 
can speed up the overall timeline. 
 
 EPA points to no site-specific factors at NGS that would require a longer-than-average 
installation time for SCR (particularly in light of the fact that it appears contractors in the region 
will not be overwhelmed).  EPA‘s proposed five-year compliance deadline fails to meet the 
requirement that SCR be installed “as expeditiously as practicable.”  Instead, EPA should set a 
3.5-year compliance deadline for SCR installation at NGS. 
 
IV. BART IS REQUIRED FOR THE CONTROL OF PARTICULATES AT NGS. 



 EPA is incorrect in its determination that it need not evaluate BART for control of 
particulates at NGS because particulates are “well-controlled” with a plant-wide limit of 0.060 
lb/MMBtu.  78 Fed. Reg. at 8,279.  This limit was not based on any BART analysis and it does 
not reflect a well-controlled PM emission rate for a coal-fired EGU.  Rather, this limit is simply 
a carry-over from what EPA and/or the state has historically applied to NGS when the units were 
considered under the Arizona State Implementation Plan.  Stamper TSD p. 40.  This ‘historical 
carry-over approach’ is not BART and does not meet the requirements of the CAA. 
 
 The first step in any BART analysis is to determine what the available technologies for 
pollutant control are and how well they perform.  It is plain, under even the first step of BART 
analysis, that the current electro-static precipitators (“ESPs”) do not reflect the best system of 
control for PM at NGS.  EPA’s determination regarding NGS PM controls is also utterly 
inconsistent with its recent determination for the Four Corners coal-fired power plant within the 
same region.  The Four Corners plant currently emits PM at or below 0.03 lb/MMBtu, a much 



                                                 
29 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies 
for Multipollutant Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ 
multi102902.pdf; see also 75 Fed. Reg. 45,210, 45,273 (Aug. 2, 2010) (proposed Transport 
Rule) (It takes approximately 21 months to construct a SCR unit to reduce emissions of NOx.); 
Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx Emissions From 
Fossil Fuel-Fired Electric Power Plants (2009). 
30 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport 
FIP, Docket EPA-R06-OAR-2010-0846, at 71-72 (Aug. 5, 2011). 
31 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, 
May 2012. 
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better rate than NGS’ current limit.  Stamper TSD p. 40-41.  Yet, EPA has found that the existing 
controls at Four Corners do not constitute BART for PM.  77 Fed. Reg. 51,637 (Aug. 24, 2012).  
Recent best available control technology (“BACT”) determinations for coal-fired utility boilers 
reflect PM limits of 0.010 lb/MMBtu with the use of fabric filter baghouses.  The NGS PM limit 
is 6 times higher than those recent requirements for best control technology.  It is simply false for 
EPA to find that NGS particulates are “well-controlled.”  Stamper TSD p. 40.  Moreover, EPA 
allows the PM limits to be violated during startup and shutdown.  BART requires the best system 
of continuous controls.  The very high PM limits for NGS are not a continuous system of PM 
reduction.  Id.  EPA provides no explanation for its inconsistent approach to NGS and it is 
unsupported.  Stamper TSD p. 41. 
 
 Fabric filter baghouses should have been evaluated as BART at NGS and such evaluation 
would demonstrate that they are necessary to meet the visibility requirements of the CAA.  
Fabric filter baghouses are the best system of continuous PM control.  They have been in use for 
a very long time—since the 1970s—and are cost effective at $43 per ton of PM removed.  See 
Stamper TSD pp. 41-48.  In fact, there are efficiencies for NGS to install baghouses to meet 
BART because they will likely be necessary for NGS to meet EPA’s Mercury and Air Toxics 
Rule.  Stamper TSD pp. 49-50.  They will ultimately also save NGS money in that they will 
result in cost savings on electricity.  Stamper TSD p. 45-46.  Because EPA did not assess BART 
for PM at NGS, there is no modeling for PM, but it is likely that the affected Class I areas would 
show significant visibility improvements if NGS particulate emissions were reduced to the 
degree possible with baghouse technology.32  EPA should revise its determination and complete 
a BART analysis for PM which includes evaluation of fabric filter baghouses. 
 
V. THE EPA DELAY ALTERNATIVE AND THE TWG ALTERANTIVE CANNOT BE 



APPROVED AS THEY ARE NOT BETTER THAN BART. 



A. EPA May Only Approve an Alternative That Is Better Than BART. 



 EPA may approve an alternative to BART for sources that are subject to BART only 
under certain limited circumstances given that they are the most significant polluters of Class I 
areas.  The fundamental legal requirement for an alternative to BART is a demonstration that the 
alternative will “achieve greater reasonable progress toward natural visibility conditions” than a 
traditional BART determination under Appendix Y.  40 C.F.R. § 51.308(e).  The alternative must 



                                                 
32 As noted below and in Dr. Thurston’s report, particulates are a significant health concern as 
well.  Particulates from coal-fired EGUs affect the health of people living near the plants in very 
significant and negative ways.  Cutting particulate emissions from NGS will have decided health 
benefits for the communities surrounding the coal plant.  See infra Part VI (discussing expert 
report of Dr. Thurston). 
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be supported as better-than-BART by the clear weight of evidence.  Id. § 51.308(e)(2)(i)(E).  
Only then may EPA approve a better-than-BART alternative.33 
 
 There are then two ways that EPA can compare an alternative to BART to demonstrate 
that the alternative provides “greater reasonable progress.”  See 40 C.F.R. § 51.308(e)(3); id. 
§ 51.308(e)(2)(i)(E).  In the first case, the “distribution of emissions” must be shown to be 
substantially similar under BART and the alternative measure; in addition, the alternative 
measure must provide “greater emissions reductions.”  Id. § 51.308(e)(3).  The regulations 
provide only one other path to demonstrating greater reasonable progress, which is to perform 
modeling to demonstrate that visibility does not decline in any affected Class I area and there is 
an overall improvement in visibility.  Id.34 
 
 For the two alternatives under consideration here—the EPA “Delay Alternative” 
proposed in February of 2013, and the TWG Alternative, proposed more recently—EPA has not 
demonstrated and cannot demonstrate that the alternatives will achieve greater reasonable 
progress toward natural visibility conditions than BART.  There are multiple flaws with EPA’s 
proposals for each alternative, including improper use of a total NOx cap concept that fails to 
make greater reasonable progress than BART, use of an improper emissions baseline that 
artificially expands the cap for the alternatives only, and a complete lack of modeling by EPA or 
TWG to demonstrate reduced visibility impacts from the alternatives.  EPA must reject both 
alternatives as inadequate under the law and not better than BART. 
 



                                                 
33 While EPA cites to the Tribal Authority Rule (“TAR”) as authority to approve its Delay 
Alternative, EPA’s reliance on the TAR in this instance is misplaced.  EPA has already, under 
the TAR, properly determined that BART is necessary and appropriate.  78 Fed. Reg. at 8,279.  
And, EPA has then properly determined that SCR plus LNB/SOFA is BART.  78 Fed. Reg. at 
8,287-88.  With its BART determination, EPA has set the standard against which any alternative 
must be measured and EPA cannot use the TAR to change that.  EPA’s use of the TAR in this 
instance is a slippery slope—with its reasoning, EPA could use the TAR to justify any decision 
that strays from the law as dictated by Congress, the very definition of arbitrary and capricious.  
Further, EPA’s use of the TAR to justify worse air quality for tribes than would otherwise be 
required is particularly dubious, especially in light of EPA’s Environmental Justice obligations 
under Executive Order No. 12,898, 59 Fed. Reg. 7,629 (Feb. 11, 1994). 
34 Additionally, EPA’s BART regulations provide that an alternative to BART must ensure that 
all necessary emission reductions for the alternative must occur in the first planning period, 
which ends in 2018, id. § 51.308(e)(2)(iii), and any emission reductions resulting from the 
alternative measure must be surplus to reductions required under other provisions of the CAA, 
id. § 51.308(e)(2)(iv). 
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B. EPA’s Use of a Total Emissions Baseline to Determine Whether an Alternative Is 
“Better Than BART” Is Legally Indefensible.  



 For both the EPA Delay and TWG alternatives, EPA switches from assessing the actual 
impacts on visibility and the potential for improvement in the Class 1 areas that are impaired by 
pollutants from NGS—the stated goal and obligations of the CAA—to simply projecting how 
much total NOx pollution might be emitted by NGS between now and an arbitrary date of 2044.  
Neither EPA nor TWG have performed visibility modeling on any proposed alternative.  The 
absence of this critical modeling data makes it challenging at best, impossible at worst, to 
understand the impact of the EPA Delay and TWG alternatives on affected Class I areas.  EPA 
has made no showing that the distribution of emissions under either alternative is better or even 
substantially similar to BART and has not and cannot show that either alternative, but especially 
the TWG alternative, will result in greater emissions reductions than EPA’s BART 
determination.  EPA has also made no showing, and cannot without modeling, that either 
alternative will result in greater visibility improvement to the 11 Class I areas affected by NGS 
pollution than will BART, either overall, but most particularly by the first haze implementation 
period, 2018.  40 C.F.R. §§ 51.308(d)(1)(i)(B) and 51.308(f).  See also Stamper TSD p. 36-37. 
 
 Indeed, by comparing only the total NOx emissions from over the entire 2009-2044 
period, EPA is in effect acquiescing to decades of unacceptable and unlawful visibility 
impairment at Class I areas throughout the Southwestern United States.  Nothing in EPA’s NOx 
cap framework requires any meaningful incremental progress during this period, let alone the 
“reasonable progress” required by the CAA and haze regulations.  For EPA’s Delay Alternative, 
the three to six years of additional pollution and visibility impairment are at least clearly defined: 
EPA is acquiescing to significantly reduced visibility for a number of years between 2018, when 
BART is legally required at NGS (as expeditiously as possible), and 2023, when the last of the 
NGS units is required to install SCR under EPA’s Delay Alternative.  For the TWG Alternative, 
as discussed in greater detail below, however, it appears NGS owners could avoid NOx emissions 
reductions for decades—and then retire capacity at the last minute as needed to just barely stay 
under the cap by 2044.35 
 
 This is precisely the opposite of reasonable progress, and does little to ensure that natural 
visibility will be restored in this century.  EPA cannot and should not agree that visibility in our 
national parks may remain grossly impaired by the largest pollution source in the West, until 
2044.  The law requires improvement—“progress”—with the first check-in on that progress by 
2018. 
 



                                                 
35 A particularly insidious effect of the NOx cap approach is the longer it takes to develop the 
final rule, the higher the NOx cap gets, potentially delaying SCR installation necessary to meet 
the expanded cap.  In other words, the TWG alternative is actually a disincentive to completing 
BART. 
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 Moreover, the CAA reasonable progress provisions are clear that to make the first big 
step on the way to “reasonable progress,” states (and EPA) must impose BART pollutant 
controls on the largest, most damaging sources of pollutants to Class I areas.  42 U.S.C. 
§ 7491(b)(2).  Reasonable progress is the overarching obligation of the haze requirements; 
BART is the required large first step in getting there.  The NOx cap approach advocated by TWG 
proposed for approval by EPA simply skips the BART requirement for the first required step for 
reasonable progress on haze, and make no showing of how those reductions will otherwise occur. 
 



C. EPA’s Foundational Calculations and Assumptions Include Errors and Improper 
Credits. 



 The Conservation Organizations strongly disagree that a total emissions cap approach is 
lawful under the requirements of the CAA because a straight total emissions cap cannot, absent 
proper modeling and other technical evidence, substitute for the five-factor BART analysis or 
ever be properly compared to BART—it is simply apples and oranges.  Worse, TWG’s total 
emissions cap approach is riddled with errors and improper emissions calculations.  As an initial 
matter, to determine whether an alternative offers greater reasonable progress than BART, EPA 
first must correctly calculate the emissions reductions that would result from BART and from the 
alternative.  See 40 C.F.R. § 51.308(e)(2)(i)(C)-(D). EPA has not done so here. 
 
 Most importantly, EPA’s credit for the early installation of LNB/SOFA runs counter to 
the Regional Haze Rule, EPA’s longstanding policies, and EPA’s specific statements regarding 
the haze determination for NGS.  Stamper TDS p. 18; 64 Fed. Reg. 35,714, 35,728 (July 1, 
1999).  See also, 40 C.F.R. Part 51, App. Y, § IV.D.4.d.  Indeed, relying on EPA’s longstanding 
policy, EPA explicitly warned SRP, when it submitted its application to install LNB/SOFA at 
NGS, that “[t]he early installation of the LNB/SOFA systems will not affect the baselines for 
cost or visibility improvements in the BART determination, and therefore will not influence 
EPA’s determination of the proper NOx reductions required to be achieved from BART.”  
78 Fed. Reg. at 8,284.  This warning was particularly warranted given that EPA had already 
begun its BART analysis for NGS at the time SRP proposed to install LNB/SOFA.  Id.  
Additionally, in a settlement agreement between Grand Canyon Trust and SRP, SRP agreed that 
the “installation and operation [of LNB/SOFA] will not prejudice in any way the implementation 
of more effective NOx and particulate matter controls (including SCR . . . ) to more fully address 
Navajo’s visibility impacts under the reasonable attribution and regional haze programs.”  
78 Fed. Reg. at 8,285.  The owners of NGS were explicitly on notice—and indeed, they 
agreed—that the installation of LNB/SOFA could not and would not justify delaying BART for 
NGS.36  Despite these explicit agreements and the clear need for timely compliance with BART 



                                                 
36 It is further important that EPA realize the LNB/SOFA at NGS is operating poorly—at lower 
pollutant-removal effectiveness than capacity—and that utilization of only LNB/SOFA is 
allowing and will allow NGS to continue to emit pollutants in excess of the levels modeled by 
WRAP.  Stamper TSD p. 37.  This increased level of pollutants will interfere with the plans in 
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at NGS, EPA has inexplicably shifted course and now proposes to delay additional controls at 
NGS on the basis of the LNB/SOFA credit.  EPA’s claimed reliance on “early” LNB/SOFA as 
an excuse to avoid or delay what is legally required is misplaced and without foundation in the 
facts or law. 
 
 Further, not only is EPA’s proposal to delay BART due to the LNB/SOFA credit contrary 
to the CAA and haze regulations and EPA’s earlier, explicit position, it creates a dangerous 
precedent that threatens to significantly undermine the regional haze program.  By allowing NGS 
to substantially delay the installation of SCR—which is BART—on the basis of its early 
installation of LNB/SOFA, EPA is allowing NGS’s owners, and other similarly situated owners 
in the future, to “game the system.”  EPA itself has cited the use of a uniform baseline from 2001 
to 2003 as an important component for consistency in the national haze program.  See, e.g., 
64 Fed. Reg. at 35,728. 37  Yet, under EPA’s reasoning for NGS, installing minimal, inexpensive, 
and plainly inadequate pollution controls as soon as EPA begins its BART determination, aging, 
polluting facilities can then avoid installing actual BART controls for many additional years—
leaving the public with unnecessary and unjustifiable additional years of fouled air quality.  The 
CAA requires major polluting sources to install BART; EPA should not allow those sources to 
intentionally delay this requirement by rushing to install weaker pollution controls as an end run 
around the CAA. 
 
 Finally, even if a NOx cap represented a valid approach to a BART alternative (and it 
does not), EPA made a number of errors in its calculations that all have the effect of artificially 
inflating the NOx cap, making EPA’s assessment of the cap against BART wholly flawed and 
inaccurate.  First, as discussed in greater detail above, EPA significantly underestimated how 
well SCR as BART will perform at NGS.  SCR will perform even better than estimated by EPA.  
See Stamper TSD and discussion supra.  Because SCR can and will achieve greater NOx 
reductions than estimated by EPA, the total NOx cap should be corrected downward to reflect the 
true capabilities of SCR.  In addition, EPA should use updated emissions data, annual emission 
rates rather than 30-day rates, heat input from the baseline period, and a shortened timeline for 
the installation of SCR; each of these corrections to EPA’s calculations reduces the total NOx 
emissions associated with EPA’s SCR as BART calculations, and accordingly reduces the NOx 



                                                                                                                                                             
three other states (Arizona, Utah, and Colorado), likely negatively affecting their ability to meet 
their reasonable progress goals.  Id. 
37 The Eight Circuit Court of Appeals decision in North Dakota v. EPA, 730 F.3d 750, 762-64 
(8th Cir. 2013) does not dictate a different result.  In that case, EPA simply asserted it need not 
consider existing pollution controls at all, a proposition the court disagreed with.  Here, EPA 
properly warned SRP that it could not avoid a full BART determination by quickly installing 
minimal and inadequate pollutant controls and EPA properly included existing controls when 
considering various cost components of BART—a more proper, source-specific place for 
consideration of existing controls. 
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cap.  See Miller/Sahu TSD at Part III; id. at 7 (“All told, assuming rule finalization by July 1, 
2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 
timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%.”).  Moreover, 
in calculating the NOx cap, EPA should use actual, current heat input data and should incorporate 
a shortened timeline for the installation of LNB/SOFA.  See Miller/Sahu TSD at Part IV.A, p. 9.  
Incorporating these corrections as well “serve[s] to lower the NOx Cap by more than 120,000 
tons.”  Id.  The Conservation Organizations disagree that EPA’s “NOx cap” approach is ever an 
appropriate framework for assessing whether an alternative is better than BART—but if EPA 
persists in using this incorrect framework, at the very least EPA must correct the NOx cap to 
prevent alternatives from being compared to an artificially inflated estimate of total NOx 
emissions. 
 



D. EPA’s Delay Alternative Is Not Better Than BART. 



 In its February 2013 proposal, EPA set forth a Delay Alternative that would allow NGS 
to delay the installation of SCR sequentially on the three units starting in 2021 and continuing 
into 2023 (and in one case starting as late as 2024).  78 Fed. Reg. at 8,290.  EPA used two basic 
justifications for its proposal to allow NGS to escape timely installation BART.  First, EPA 
improperly used a NOx cap concept and gave “credit” for “early” installation of LNB/SOFA.  As 
set forth above, this makes for an improper comparison, is incorrect, and is arbitrary.  See also, 
Miller/Sahu generally (NOx cap does not perform as well as BART under any scenario).  Second, 
EPA claimed that economic issues justified the delay in installation of BART.  EPA worried that 
the owners/operators of NGS may shut down the facility rather than comply with the CAA and 
install BART by 2018.  EPA concluded full plant shut-down in 2018 would have dire economic 
consequences for the region.  78 Fed. Reg. at 8,288.  EPA relied, at least in part, on economic 
analyses by Energy Strategies and NREL.  While the Energy Strategies analysis found that the 
cost of installing BART by 2018 is less than the cost of shut-down, the case is actually better 
than characterized by Energy Strategies due to several errors in its analysis.  NREL too makes 
some extreme assumptions and errs on improperly relying on the “early” LNB/SOFA and NOx 
cap approach.  There are many factors unrelated to the installation of SCR and beyond the scope 
of EPA's BART determination that may make it economical for the owners of NGS to retire one 
or more units, such as the low cost of energy efficiency relative to coal, the need to curb 
greenhouse gas emissions, or a range of variable market factors.  But EPA is incorrect in 
concluding, in reliance on the NREL report, that the installation of SCR at NGS is not 
economical.  Rather, the opposite is true—it is more economically advantageous for the 
owner/operators of NGS to timely install SCR than it would be to shut NGS down and buy 
energy on the market. 
 
 The conclusion that SCR will not on its own cause shut-down is even stronger than 
advanced by Energy Strategies because Energy Strategies makes errors in its depreciation and 
market price analyses.  See Marcus Report pp. 8-14.  Correcting those errors shows that SCR is 
plainly a cost-effective option for NGS relative to plant shut-down.  Energy Strategies also made 
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a number of smaller errors in its analyses where it failed to use reasonable assumptions.  The net 
effect of correcting the smaller errors again causes the economic analysis to move in favor of 
SCR installation.  Marcus Report, pp. 14-18. 
 
 Turning to the NREL analysis, again, the analysis generally supports installation of SCR, 
but made some incorrect assumptions.  Correcting those assumptions shows SCR is the better 
option and not likely to lead to shut-down.  For example, NREL’s sensitivity case used a 10-year 
amortization for retrofit costs.  This is completely unrealistic as demonstrated by the discussions 
above.  20 years is much more accurate.  Marcus Report p. 20.  NREL also estimates 
replacement energy costs and costs of retiring NGS as far higher than is supported by current 
data.  Marcus Report pp. 20-25.  In fact, as Dr. Marcus points out, NREL’s calculations related 
to market prices are so inaccurate that if they were true, NGS would be retired immediately 
regardless of the BART determinations.  Marcus Report p. 23.  Plainly, this is not the case.  
NREL’s analysis is of little value to EPA and gives no support for delaying what is legally 
required here: SCR as BART implemented as expeditiously as possible. 
 
 Finally, there is the issue of economics related to the Central Arizona Project (“CAP”).  
First, Dr. Marcus highlights that NREL used some worst-case assumptions in analyzing costs to 
CAP from installation of SCR and that moving away from the worst-case could lower NREL’s 
estimate of capital cost by a more than a third.  Marcus Report p. 29.  Dr. Marcus agrees that 
SCR will have some impact on CAP costs, but far less than the threatened shut-down scenario, 
Marcus Report p. 32.  As to agricultural users, Dr. Marcus notes that the likely cost increase is 
within the range of what those users have already experienced in 2013 and have been advised to 
expect in the coming years.  Marcus Report p. 34.  That is, the cost of SCR is not outside the 
range of already-expected increases.  Dr. Marcus also points out that NREL discussed the 
increases in terms of percentages which make them appear largely due to the small numbers, but 
that in real dollars, the increases keep the prices well below market rates and within affordability 
comparisons.  Marcus Report pp. 34-35.  The Conservation Organizations agree that increased 
cost is an important consideration, but there are also benefits from reducing the significant 
amount of pollution emitted by NGS and that overall, from the Marcus Report, the cost increases 
appear manageable.  As to non-Indian agricultural users, Dr. Marcus points out that these users’ 
rights to CAP water shrink over time: in 2017 (the year before SCR should be installed) they 
shrink 25% from current levels and they are eliminated by 2031.  Marcus Report p. 37.  
Therefore, any impact on non-Indian agricultural users is diminished and should not serve as a 
reason to delay the legal requirements and air and health improvements from BART, particularly 
if EPA is claiming the TAR as the reason for its proposed Delay Alternative. 
 
 Overall, the economics plainly favor installation of SCR.  SCR is more cost-effective 
than plant shut-down and purchase of power on the market.  Moreover, SCR results in significant 
economic benefits to the national parks and to the health of the residents of the region.  EPA 
itself has noted that controlling haze pollution will result in millions of dollars in benefit to the 
economy.  Exhibit 1.  As discussed below, Dr. Thurston conservatively estimates economic 
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benefits from avoided health impacts to be $14 to $35 million annually, offsetting increased 
costs to CAP users.  EPA has not made much of a case, much less a compelling case, for 
avoiding or delaying the legal requirements for BART by 2018. 
 



E. EPA Cannot Find That the TWG Alternative Is Better Than BART. 



 In its October 22, 2013 supplemental proposed rule, EPA proposed to find that the TWG 
Alternative is “better than BART,” as evaluated under the NOx cap framework EPA utilized in 
its February 5 proposed rule.  78 Fed. Reg. 8289-90.  As shown below, the Conservation 
Organizations disagree that the TWG Alternative is better than BART. 
 
 First, the Conservation Organizations disagree with the framework used to analyze the 
TWG Alternative.  To be clear, the Conservation Organizations disagree that EPA’s NOx cap is 
an acceptable framework for evaluating whether an alternative is better than BART.  Instead, the 
correct framework is to compare visibility outcomes under BART and a proposed alternative 
(unless the distribution of emissions under the alternative and BART are substantially similar, 
which they are not here).  The Conservation Organizations also disagree that the early 
installation of SOFA/LNB at NGS can be used to justify delaying compliance with BART, and 
that the Tribal Authority Rule allows EPA to approve a BART alternative that does not meet the 
requirements of the Clean Air Act and Regional Haze Rule.  See supra. 
 
 Indeed, EPA’s discussion of the TWG Alternative muddies the waters by confusing the 
question of whether EPA is comparing the TWG Alternative to BART (as it should) or to EPA’s 
arbitrary, worse-than-BART NOx cap (as it did).  For example, EPA’s graphs are highly 
misleading.  They label as “BART” a line that is very clearly not BART, but the made up 
scenario in which LNB/SOFA have not already been installed at NGS (in other words, the NOx 
cap).  The graphs show below, from the Miller/Sahu TSD p.15, is EPA’s graph for TWG 
Alternative 1, with the addition of the black line (which is BART as calculated by EPA).  The 
red line is not BART, but that is how EPA mis-presented it in its analysis of the TWG 
Alternative.  By mislabeling the red line as BART, EPA’s graph appears to show that some 
scenarios under the TWG Alternative are better than BART—but when a line for what is actually 
BART—even EPA’s uncorrected BART—is added to EPA’s graphs, it becomes readily apparent 
that the TWG Alternative and the NOx cap are substantially worse than BART.  EPA’s attempt 
to gloss over its flawed framework for analyzing the TWG Alternative by presenting misleading 
information, is particularly concerning and seems indicative of an understanding that the TWG 
Alternative is definitely not as good as, much less better than, BART. 
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Figure 1: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 
 
 In addition to the problems with the framework for analyzing the TWG Alternative, there 
are several additional reasons that the TWG Alternative cannot be approved as better than 
BART, at least as it is currently configured.  The TWG Alternative should more accurately be 
described as a collection of possible outcomes, some of which are currently entirely undefined.  
The TWG Alternative is an unending series of “if this, then that” options for NGS’ owners and 
operators leading to endless and uncertain outcomes.  This lack of definition makes it impossible 
to adequately analyze the alternatives, or to enforce them were EPA to adopt them.  In part, 
likely because of this lack of definition, neither EPA nor TWG have provided sufficient analyses 
to determine whether the TWG Alternative is in fact better than BART—in particular, neither 
EPA nor TWG provided visibility modeling to evaluate actual visibility outcomes under the 
TWG Alternative.  The analysis EPA and TWG did provide—which only consists of a 
comparison of total NOx emissions for a limited and non-representative handful of the many 
possible outcomes under the TWG Alternative—contains numerous errors and inaccuracies.  
And finally, the TWG stakeholder process excluded critical participants, such as the Hopi, and is 
not a consensus-based agreement. 
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 A BART determination must include clear requirements for emissions reductions and a 
clear timeline for those reductions, to ensure continuing visibility improvements in Class 1 areas.  
The TWG Alternative attempts to account for the uncertainty in the future ownership of NGS 
and the possibility that one unit may retire in 2019 by contemplating several different future 
ownership scenarios and associated emission control possibilities.  These future scenarios and 
associated emission control possibilities, however, are at best vaguely defined and at worst 
entirely open-ended and unenforceable.  Without specific emission limits, applicable as of a date 
certain, and/or commitments to retire specific amounts of capacity from specific units, also 
applicable as of a date certain, it is impossible to calculate the visibility improvements that will 
result from the TWG Alternative.  Moreover, it will be impossible for citizens, or even EPA, to 
assess whether NGS is on track to meet the emission reductions necessary to ensure reasonable 
progress toward natural visibility affected Class I areas.  Such an undefined and unenforceable 
“plan” to reduce emissions at some point in the future is not adequate to substitute for a date-
certain and emission rate-specific BART requirement.38 
 
 TWG Alternative A is built around the premise that some amount of capacity at NGS will 
be retired by 2020.  Outcomes contemplated under Alternative A include retirement or reduction 
in capacity of one or more units by 2020, and the installation of SCR on two units by 2031.  EPA 
analyzed three possible scenarios that fit these requirements, but others are certainly possible.  
EPA assumed in its analysis that if all three units continued to operate, with a reduction in total 
combined capacity, that two units would install SCR and that those two units would operate at 
full capacity, with a third unit operating at partial capacity with only LNB/SOFA.  While that is 
one possibility, nothing guarantees or requires the owners of NGS to choose that outcome—the 
owners of NGS could shift capacity between the three units as they see fit under the terms of the 
alternative.  This substantial uncertainty means that it is impossible to know precisely when and 
by how much emissions will be reduced at any of the three NGS units under Alternative A. 
 
 TWG Alternative B is even more opaque and open-ended than Alternative A: Alternative 
B only requires that the three units meet a 2009-2029 NOx emissions sub-cap, along with the 
overall 2009-2044 NOx cap.  EPA proposed two scenarios to consider under Alternative B; in 
both, all three units install SCR.  In one scenario the units all install SCR earlier, and thereafter 
meet a NOx emission limit of 0.07 lb/MMBtu; in the other, the units all install SCR later and 
thereafter meet a NOx limit of 0.055 lb/MMBtu.  EPA noted that it considers these scenarios 
                                                 
38 EPA attempts to address this enforceability issue in part by stating that it will require the 
owners of NGS to submit “annual Emission Reduction Plans” to EPA, 78 Fed. Reg. at 62,518—
but nothing makes these “Plans” enforceable, as FIP requirements must be.  Nor does EPA state 
what percentage of the total NOx reductions it will require the NGS owners to achieve annually.  
Indeed, EPA’s assurances regarding annual reductions are so vague as to prevent any meaningful 
public comment on this “requirement.”  The TWG Alternative, even with EPA assurances, is 
nothing more than illegal self-regulation.  Envtl. Def. Ctr. v. EPA, 344 F.3d 832, 855-56 (9th Cir. 
2003). 
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“reasonable compliance options”—but these two options are by no means the only possible or 
even likely outcomes under the open-ended Alternative B.  There are an infinite number of ways 
the NGS owners could choose to meet these limits, involving some combination of reduced 
capacity and/or pollution controls at various different dates.  See Miller/Sahu TSD, pt. V.B.2. 
 
 Neither EPA nor TWG have provided anything resembling a comprehensive technical 
analysis of the emissions and visibility outcomes that are possible or even likely under the TWG 
Alternative.  In part, this is because the number of possible outcomes under the TWG 
Alternative, in particular under Alternative B, is literally limitless, and so truly comprehensive 
analysis is impossible.  At the very least, however, EPA should have analyzed a broader range of 
possible outcomes, and should have provided a more thorough and meaningful analysis of the 
outcomes it did analyze by including visibility modeling.  It is EPA’s responsibility to provide an 
administrative record that contains comprehensive modeling and analysis for any BART 
proposal it puts forth to the public.  As it stands, EPA left the critical component of the 
alternatives analysis undone. 
 
 In an attempt to fill the gap in technical analysis, the Conservation Organizations looked 
at a number of different permissible outcomes under TWG Alternative A and B, and analyzed 
both the resulting emission reductions and conducted independent visibility modeling to assess 
the actual visibility outcomes of these possible scenarios.  The Conservation Organizations 
picked several different scenarios to analyze and model under TWG Alternative A.  In addition 
to the scenarios EPA chose—with portions of the analysis corrected, as discussed above—we 
included analysis and modeling of several additional options that would be permissible under the 
third scenario in Alterative A.  First, two units could operate at full capacity with SCR, while one 
unit could continue to operate at reduced capacity with only LNB/SOFA.  Second, one unit could 
operate at full capacity with only LNB/SOFA, while two units could meet the NOx limit by 
operating at curtailed capacity with SCR.  Finally, the owners of NGS could choose not to 
operate one unit once the NOx limit becomes applicable, leaving one unit operating with only 
LNB/SOFA and one operating with SCR.  Each of these additional outcomes would be 
permissible under TWG Alternative A.  See Miller/Sahu TSD, pt. V.B.1. 
 
 These three additional outcomes would all result in emissions that are greater than the 
emissions for the limited scenarios EPA considered under TWG Alternative A.  While emissions 
would stay barely under or equal to the NOx cap as calculated by EPA, emissions would not stay 
under the corrected NOx cap and would not even be close to BART levels.  See Miller/Sahu TSD 
p. 18, Figures 4 & 5 (comparing total NOx emissions in 2020 and cumulative emissions from 
2009-2044). 
 
 EPA’s analysis of Alternative B is even more problematic and unrepresentative.  EPA 
chose two scenarios to consider under Alternative B; in both, all three units install SCR.  
Because these are by no means the only permissible or even likely outcomes under Alternative 
B, the Conservation Organizations included analysis and modeling of four additional options that 
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would also be permissible under Alternative B.  One of these assumes that SCR is installed on 
two of the three units and the third continues to operate with just LNB/SOFA; in the other three 
scenarios, no SCR is installed on any of the three units at any point.  For the three scenarios 
without any SCR, different plants shut down at different points to keep total emissions under the 
NOx cap and secondary 2029 NOx cap.  See Miller/Sahu TSD, pt. V.B.2.  Each of these 
outcomes would be permissible under TWG Alternative B.  These additional outcomes all lead 
to cumulative emissions that are no greater than the NOx cap as calculated by EPA, but 
emissions do not stay under the corrected NOx cap and are not even close to BART levels.  See 
Miller/Sahu TSD p. 21, Figure 7 (comparing cumulative emissions from 2009-2044). 
 
 Not only did EPA fail to consider a comprehensive or even representative range of 
possibilities, EPA did not conduct visibility modeling on any of the TWG Alternatives.  
Visibility modeling is required unless the distribution of emissions for a BART alternative is the 
same as it would be under BART—and here that is not the case.  The TWG Alternative 
distributes emissions over time very differently than BART: while BART would require real and 
measurable reductions in NOx within five years due to the installation of SCR, the bulk of the 
reductions in the TWG Alternative might not come until the end of the 2009-2044 period 
analyzed by EPA, as demonstrated by the additional scenarios presented above.39  Not only is the 
distribution of emissions in time different—resulting in decades of lost visibility at many of our 
most iconic national parks—the pollutants reduced are also distributed differently.  EPA notes 
that if one or more units retire or reduce their capacity, emissions of SO2 and PM will also be 
reduced, contributing to visibility improvements—but without modeling there is no way to know 
whether these reductions are significant. 
 
 The additional analysis and modeling conducted by the Conservation Organizations 
reveal that the TWG Alternative is likely substantially worse than BART, depending on which of 
the nearly limitless options the owners elect to pursue.  See Miller/Sahu TSD, pt. V.D.  Indeed, 
the results of the visibility modeling show that many of the possible outcomes under the TWG 
Alternative produce substantially worse visibility outcomes than EPA’s NOx cap—even where 
the total emissions from an outcome remain below the NOx cap.  More importantly, all of the 
outcomes for the TWG Alternative produce substantially worse visibility outcomes than BART. 
 
 The table and graphs shown below, from the Miller/Sahu TSD at pp. 23-24, illustrates 
these points.  The table and graphs compare outcomes under BART, the NOx cap, and a variety 
                                                 
39 This 2009-2044 period is arbitrary: it is quite likely that one or more NGS units will operate 
beyond that time frame, and if they do so, the TWG Alternative, especially Alternative B, does 
not guarantee any emissions reductions beyond 2044.  Indeed, as the Miller/Sahu TSD shows, if 
NGS units continue to operate for even just three additional years, until 2047, then the TWG 
Alternative permits outcomes that will result in greater total NOx emissions than EPA’s NOx cap.  
See Miller/Sahu TSD at p.22.  The TWG Alternative does not require all units to retire in 2044, 
and limiting analysis to this period is unsupported. 
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of the outcomes that would be allowed under the TWG Alternative.  Emissions and visibility 
impacts are included both for the year 2020 and cumulatively for 2009-2044.  Visibility effects 
are measured in deciviews and are calculated as cumulative impacts to all Class I areas within 
300 kilometers; additionally, cumulative impacts to all Class 1 areas within 520 kilometers are 
also shown.  As Table 10 demonstrates, while for a number of the outcomes allowed under the 
TWG Alternative, total cumulative emissions (in the far right column) remain below EPA’s NOx 
cap, labeled “CAP-1.” (Cumulative emissions do not remain below the NOx cap as corrected by 
the Conservation Organizations (“CAP-6”) or below BART as calculated by EPA (“BART-1”) 
or as corrected by the Conservation Organizations (“BART-9”)), cumulative deciview impacts at 
Class I areas do not.  The graph shown below plots the cumulative 2009-2044 visibility impacts 
(in deciviews) presented in Table 10, and clearly shows that visibility impacts for many of the 
outcomes possible under the TWG Alternative are worse even than EPA’s NOx cap, and are 
significantly worse than BART.  These calculations and the modeling supporting them are 
discussed in greater detail in the Miller/Sahu TSD at Part V.D. 
 



Table 1: Maximum 98th Percentile Visibility Impacts (dv) Under BART, the TWG 
Alternative, and the NOx Cap 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 
BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 
TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 
TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 
TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 
TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 
TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 
TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 
CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 
CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 
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 These results illustrate the inadequacy of comparing cumulative total emissions to assess 
whether an alternative is better than BART, and demonstrate that comprehensive visibility 
modeling is necessary before EPA may approve any BART alternative at NGS.  These results 
also clearly show that strict controls on NOx emissions—SCR—are necessary, as the reductions 
in SO2 and PM from reduced capacity or retirement have little impact on visibility.  In order to 
reduce the tremendous negative impact NGS has on the affected Class I areas, there is no 
substitute for reductions in NOx emissions.  The Conservation Organizations’ modeling and 
analysis also show that the TWG Alternative allows for many lost decades of visibility before 
any improvements are made.  The TWG Alternative condemns an entire generation of park 
visitors to foul air and reduced visibility, contrary to the requirements of the CAA. 
 
 For these reasons and the reasons discussed elsewhere in this letter, the Conservation 
Organizations urge EPA to reject the TWG Alternative as it is not better than BART for NGS.  
While alternatives to EPA’s initial proposed BART determination may be appropriate in light of 
various factors, alternatives must result in better visibility outcomes than BART—and the TWG 
Alternative does not meet that minimum bar.40 
 



                                                 
40 The Conservation Organizations have not discussed the greenhouse gas emission and clean 
energy commitments in the TWG Alternative.  Such commitments do not affect or substitute for 
BART.  Moreover, NGS will be subject to a greenhouse gas emission standard once EPA’s 
section 111(d) rule is completed.  Reductions will be required regardless of whether they are 
considered here. 
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VI. DELAYING BART COMES AT AN UNACCEPTABLE COST TO PUBLIC HEALTH.  



 Both the EPA Delay Alternative and the TWG Alternative propose to postpone the 
installation of SCR beyond the five-year deadline.  Moreover, under EPA’s NOx cap framework 
for evaluating whether alternatives are better than BART, any additional delay in finalizing the 
BART determination for NGS increases the cap still more and allows for even greater delay in 
the installation of SCR.  This delay carries substantial and unacceptable costs to public health. 
 
 In the attached report, Dr. George Thurston estimates the public health costs associated 
with a delay in installing SCR at NGS.  See Thurston TSD pp. 21-22.  Based on a substantial 
body of epidemiological and other scientific literature, it is Dr. Thurston’s expert opinion that 
NOx and other emissions from NGS cause a variety of adverse health effects, primarily through 
secondary formation of fine particulates and ozone.  These adverse health effects include 
“decreased lung function (a measure of our ability to breathe freely); more frequent asthma 
symptoms; increased numbers of asthma and heart attacks; more frequent emergency department 
visits; additional hospital admissions; and increased numbers of daily deaths.”  See Thurston 
Report at 3.  It is also Dr. Thurston’s opinion that because fine particulates and ozone are not 
threshold pollutants, any reduction in these pollutants improves public health—even in areas 
where the National Ambient Air Quality Standards are met.  See id. at 11. 
 
 Using EPA’s own methodologies, Dr. Thurston then quantifies the health benefits of 
installing SCR at NGS.  He concludes that “the total public health-based economic benefits 
associated with reductions in ambient [fine particulate] concentrations as a result of applying 
EPA’s initial BART determination to the Navajo power plant units (as displayed in Table 1) 
[are] between $14 million and $35 million per year.”  See id. at 21.  Because this estimate 
includes only the adverse effects of particulates (and excludes ozone and other pollutants), and 
because it only estimates health effects in Arizona (and excludes other downwind states), this is 
in fact a highly conservative estimate.  See id.  These expert findings underscore the need for 
EPA to finalize its BART determination for NGS promptly—and for EPA to reject alternatives 
to BART that allow unnecessary years of delay before SCR is installed.  Such delay imposes a 
very real and very substantial cost on the citizens of Arizona and other downwind states, and 
EPA should not allow the NGS owners to avoid the costs of SCR only to impose costs that are 
exponentially higher on all who breathe the air that NGS fouls. 
 
VII. PROPER CONSIDERATION OF ANY BART ALTERNATIVE MUST INCLUDE 



MEASURES TO ENSURE THAT THE ALTERNATIVE IS BETTER THAN BART. 



 EPA’s determination that the installation of SCR is BART for NGS is the correct and 
fully supported decision.  Indeed SCR promises to deliver even greater visibility improvements 
at even lower cost than EPA initially estimated.  The Conservation Organizations recognize, 
however, that certain factors at NGS make consideration of an alternative to BART potentially 
appropriate and useful—in particular, it appears possible or even likely that some of the owners 
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of NGS may choose to sell or retire their ownership interest no later than 2019, and the 
Conservation Organizations fully support examining a BART alternative that recognizes this 
possibility.  While EPA may consider a BART alternative that accounts for this possibility, 
certain modification to an alternative such as the TWG Alternative would be necessary to ensure 
that it produces visibility outcomes that are actually and demonstrably better than BART.  The 
Conservation Organizations have identified examples of such modifications to the TWG 
Alternative below, and in the Miller/Sahu TSD, Part VI.  Specifically, the modifications 
suggested by the Conservation Organizations include an enforceable requirement that one NGS 
unit shut down by 2020,41 and an enforceable requirement that the remaining two units install 
SCR and meet a NOx emission limit of 0.065 lb/MMBtu by the beginning of 2020.  The 
Conservation Organizations recognize that other alternatives may exist—but for any alternative 
to comply with the minimum legal requirements, it must produce better visibility outcomes in 
Class I areas than BART and demonstrate that it does through the use of visibility modeling. 
 
 The modifications suggested by the Conservation Organizations are based on the actual 
modeling conducted on the TWG Alternative.  As explained in detail in Miller/Sahu TSD Part 
VI, these modifications to the TWG Alternative lead to visibility outcomes that are better than 
BART, as opposed to the degraded visibility that results from the TWG Alternative.  The chart 
and graph below, from the Miller/Sahu TSD at 25-26, compare emission and visibility impacts 
for the year 2020 and cumulatively for 2009-2044.  As the table and graph illustrate, with these 
modifications, this alternative produces cumulative visibility outcomes better than BART.  While 
BART (the blue line) achieves visibility improvements sooner, the Conservation Organizations’ 
modified scenario (the green line) achieves slightly greater visibility improvements, albeit 
slightly later, and ultimately achieves greater visibility improvements measured in cumulative 
deciviews (i.e., the area below the green line is smaller than the area below the blue line).  The 
TWG Alternative (red line), in contrast, stays well above BART for over a decade, and does not 
achieve greater cumulative visibility improvements than BART (i.e. the area below the red line is 
much greater than the area below the blue line). 
 
 



                                                 
41 The shut-down date of “by 2020” assumes that one unit will shut down at some point during 
2019, and that 2020 will be the first full year in which that unit does not operate at all.  Similarly, 
for the SCR installation, this scenario assumes that installation will take place during 2019 at the 
latest, so that the lower NOx emission limits are applicable for the entire 2020 calendar year. 
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Table 2: Maximum 98th Percentile Visibility Impacts (dv) Under Corrected BART, TWG 
Alternative A1, and the Gap Filling Scenario 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 



 



 
Figure 2: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



 
 The modifications proposed by the Conservation Organizations present an alternative that 
is better than BART based on modeled visibility outcomes.  If the NGS owners elect to retire a 
single unit, as seems likely, it allows that unit to operate through 2019 without additional 
pollution controls.  The other two units can then delay installation of SCR until the end of 2019.  
While two additional years is less additional time to install SCR than EPA or TWG proposed, it 
does allow the current round of lease negotiations to conclude before installation is necessary—
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Enclosures 
cc: Stephanie Kodish 
 Kevin Dahl 
 National Parks Conservation Association 
 
 Gloria Smith 
 Nellis Kennedy-Howard 
 Sierra Club 
 
 Roger Clark 
 Grand Canyon Trust 
 
 Noah Long 
 Natural Resources Defense Council 
 













From: McKaughan, Colleen
To: stan.belone@srpmic-nsn.gov
Subject: RE: April 22nd Presentation
Date: Tuesday, April 29, 2014 10:03:00 AM
Attachments: Final presentation for AWMA 4-22-14.ppt


Hi, Stan,
 
Here it is. Glad you liked it.
 
Colleen
 


From: Belone, Stan [mailto:Stan.Belone@SRPMIC-nsn.gov] 
Sent: Tuesday, April 29, 2014 10:02 AM
To: McKaughan, Colleen
Subject: April 22nd Presentation
 
Colleen,
 
Your presentation of EPA Update was very informative on Tuesday, April 22, 2014 at Scottsdale, AZ. I
 was wondering if you could provide me a copy of your presentation you presented that covers
 topics of Arizona issues and Region 9 that had broad information which I thought a good
 information overall.
 
Thanks,
 
Stan Belone, Environmental Engineer
Air Quality Program
Environmental Protection & Natural Resources
Salt River Pima-Maricopa Indian Community
10005 East Osborn Road
Scottsdale, AZ 85256
480-362-7626
stan.belone@srpmic-nsn.gov
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Joint Meeting of AZEAP and AWMA


April 22, 2014














R9 Air Districts











Tribal Air Quality





Navajo Nation- NGS and Four Corners Power Plant (FCPP) controls for Regional Haze


Tribal grants 


Tribal NSR implementation
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National Issues


			President Obama’s Climate Action Plan





Arizona Issues


			Navajo Generating Station


			Regional Haze on State and Tribal Lands   


			PM Nonattainment Areas and Exceptional Events


			Phoenix Ozone Status


			Multitude of Other Activities








Issues Affecting Arizona











President’s Climate Action Plan














Regional GHG Emissions and State Initiatives


Region 9 2005 GHG Emissions 647 Million Metric Tons CO2e  


			State GHG Initiatives			California
477 MT CO2e			Hawaii
24 MT CO2e			Arizona
90 MT CO2e			Nevada
56 MT CO2e


			Renewable Energy Goals			33% by 2020			40% by 2030			15% by 2025			25% by 2025


			GHG Reduction Goals			AB32: 1990 levels by 2020			HB226: 1990 levels by 2020			No numeric goal			No numeric goal


			Other			Huge Energy Efficiency Investments			70% Clean Energy by 2030			EERS: 22% Savings by 2020			NVision: move from coal to natural gas/RE
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			EPA is taking steps to regulate GHG emissions from power plants. 


			EPA reproposed new source performance standards for new power plants; the formal comment period is still open - till May 9th. 


			We have been seeking guidance from states and others to establish standards for existing power plants under CAA 111(d). 





EPA’s Role under the President’s Climate Action Plan














			Listening sessions across the country- unprecedented outreach


			Meetings with Utilities, Environmental and Energy Leaders in each state


			Proposal in June 2014; final action by June 2015, with state plans due by June 2016.


			EPA is on  track to meet the proposal schedule in the President’s Action Plan














EPA’s Role under the President’s Climate Action Plan











Navajo Generating Station














Insert map from Fletcher
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			Based on our BART analysis, EPA has proposed that new controls at NGS to reduce NOx emissions:


			are cost-effective, 


			and would reduce the visibility impairment caused by NGS at 11 Class I areas.


			We also proposed two Alternatives that provide additional flexibility (Alternative 1 and an Alternative from the Technical Work Group on NGS) as “Better than BART”





*


Navajo Generating Station - EPA’s Proposals








*














Proposed to require NGS to comply with an emission limit  for nitrogen oxides (NOx) of 0.055 lb/MMBtu within 5 years of final rule


This limit can be met with selective catalytic reduction (SCR) in combination with low NOx burners with separated over fire air (LNB/SOFA) installed and operated on all 3 units


We also proposed an Alternative to BART (Alternative 1) that credits NGS for early installation of LNB/SOFA (in 2009-2011) and proposes flexibility in the compliance date (to 2021 – 2023)


Total emissions reductions under Alternative 1 are greater than under our BART proposal (Better than BART)


1st Proposal (February 5, 2013)


*








*














Based on Alternative to BART put forth by the Technical Work Group on NGS (TWG Alternative)


TWG Alternative sets a cap in total NOx emissions over 2009-2044 and calls for closure of 1 unit by end of 2019 (or curtailment of electricity generation), and installation of SCR by end of 2030 on two units to meet limit of 0.07 lb/MMBtu


Two current owners (Los Angeles Department of Water and Power and NV Energy) intend to divest from NGS by 2019 due to state law in CA and NV


The 2009-2044 NOx cap ensures total emissions from TWG Alternative are less than under BART (TWG Alternative is better than BART)


2nd Proposal (October 22, 2013)
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			Five Public Hearings held across the State of Arizona in November 2013


			Public Comment period ended January 6, 2014


			EPA evaluating the 77,000 comments received


			Final action expected this summer; Administrator signature required





NGS Status Update











Regional Haze in Arizona

















			Finalized AZ RH Phase I on Dec. 15, 2012; additional NOX controls on 3 coal-fired power plants via FIP- consent decree deadlines


			Finalized AZ RH Phase II (partial approval/partial disapproval of SIP) on July 30, 2013 – consent decree deadlines


			Worked with ADEQ on supplemental SIP revision which was proposed in May 2013 – finalized in July 30th action.


			Finalized action on Arizona 309 SIP





Regional Haze Activities in Arizona











			Final action on  AZ Regional Haze SIP was a partial approval/partial disapproval


			EPA required to prepare a FIP for those SIP elements that were disapproved


			FIP proposal published February 18, 2014


			BART determinations for four sources; Reasonable progress determinations for two cement plants


			Final action by June 27, 2014





    


Regional Haze Activities in Arizona











Current Legal Actions- Phase I


			Five parties have challenged the partial SIP disapproval and partial FIP in federal court


			Filed motions to stay FIP implementation 


			EPA has partially granted four petitions for reconsideration and is working to develop proposals to address the reconsiderations.    


			The Ninth Circuit denied the motions  to stay the FIP, but has not yet ruled on the merits of the petitioners’ claims. 





 














Current Legal Actions- Phase II


			No petitions for reconsideration


			Three parties challenged the partial disapproval in the Ninth Circuit


			Parties in the midst of filing briefs in  that case














2008 8-Hour Ozone Nonattainment Areas
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			Proposed approval of Phoenix – Mesa maintenance plan and redesignation request for 1997 standard (.08 ppm) published on March 26, 2014


			EPA intends to finalize this action prior to revocation of 1997 standard


			Phoenix does not meet current 8-hour ozone standard of 0.075 ppm


			Will be marginal area so a simplified SIP is due by July 2015; MAG preparing SIP








Ozone Status











			EPA in negotiation on deadline lawsuit which is impacting the ozone NAAQS schedule.


			At this time we can’t provide a date for the announcement of the revised ozone NAAQS.








Next Version of the Ozone Standard











2006 24-Hour PM2.5 Nonattainment Areas





Just mention that with the new 2012 PM2.5 standard- the majority of the US will be in attainment with implementationof federal rules except Region 9
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Pinal and Nogales PM 2.5 Areas


			Clean Data Finding (2009-2011) for Nogales on January 13, 2013


			Clean Data Finding (2010-2012) for West Central Pinal County on September 4, 2013


			CDFs indicated that both these areas have attained the 2006 24-hour PM 2.5 NAAQS


			Suspends certain  planning requirements but does not redesignate to attainment














1987 24-Hour PM10 Nonattainment Areas
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			Found Phoenix 5% Plan complete by 8/9/12; turned off sanctions clock. 


			Reviewed and approved 131 exceptional events claims paving the way for action  on the 5% Plan


			EPA proposed approval of the 5% plan on Feb. 6, 2014 – consent decree deadline


			EPA also acting on rules associated with the 5% Plan; several published March 31, 2014 


			Final Action by June 2, 2014 – consent decree deadline 


			Very collaborative effort – model for future SIP actions (i.e., Pinal County)





Phoenix 5% PM-10 Plan











			Finished redesignation of Pinal County to nonattainment for PM-10 on May 22, 2012 


			ADEQ, Pinal County, and multiple stakeholders are working on the plan


			Technical work is progressing and control strategy discussions are underway


			EPA is participating during development stage = 5% Plan model


			EPA, ADEQ, and Pinal County have conference calls every two weeks








Pinal County PM-10 Plan











Future Challenges














			Hayden Pb redesignation proposed yesterday with letter to Governor; NPRM will have 30-day public comment period 


			Miami/Hayden SO2 nonattainment designations; SIPs due in April 2015


			Litigation on Regional Haze


			Replacing RH FIPs with SIP revisions, or revising current FIP


			EPA will propose on the ADEQ NSR Rule 


			SIP Backlog





			





What’s Next
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From: Machol, Ben
To: Jordan, Deborah
Cc: Zimpfer, Amy; Saracino, Ray
Subject: FW: Model state program for section 111d
Date: Wednesday, May 21, 2014 3:33:07 PM
Attachments: WRA CAA111 CES ppt 4-21-14.ppt


CO2 emission std for electrics 4-21-14.pdf


Debbie…I’ll give him a call. His approach sounds a bit like a hybrid of cap & trade (w/allowances &
 offsets) and the RFS, with its requirement to generate RINs.
 
Ben Machol, P.E.
Manager, Clean Energy and Climate Change Office
U.S. Environmental Protection Agency, Region 9
75 Hawthorne St. (AIR-9)
San Francisco, CA  94105
machol.ben@epa.gov
(415) 972-3770
 


From: Robert Johnston [mailto:rjohnston@pyramid.net] 
Sent: Wednesday, May 21, 2014 3:04 PM
To: Jordan, Deborah; Machol, Ben
Subject: Model state program for section 111d
 
Debbie and Ben,
 
My name is Bob Johnston.  I work as an attorney for Western Resource Advocates in Nevada on
 energy issues.  WRA is an environmental law and policy center that works in the interior Western
 United States.
 
WRA has developed a model program that we believe could provide state policymakers with a
 flexible alternative to the federal standards EPA is developing for power plant CO2 emissions under
 CAA section 111. The program is flexible (e.g., allowing renewable energy and energy efficiency to
 achieve equivalent emissions reductions), while simple enough that the emissions reductions would
 be readily verifiable. We would welcome the opportunity to describe the program to you. We will
 be discussing the model with the utility and state regulators in Nevada , but would like your
 feedback, as you will be critical to the type of state program that is approved.
 
More specifically, the program awards CO2 reduction credits (CRCs) to generators based upon their
 CO2 emissions performance relative to a base period. Owners or operators of these generators then
 retire CRCs in amounts sufficient to achieve targeted emission reductions. The targets can be easily
 calibrated to show equivalency with federal guidelines. The program also provides credit for
 efficiency, renewables, plant retirements and re-dispatch strategies. It is flexible, technology neutral
 and market-based. In addition, CRCs are tradable and designed to link with emission reduction
 programs in other states or regions, if policymakers so choose.
 
We recently presented this model to Laura Farris and Carl Daly at EPA R8, and they suggested we
 contact you.  I am attaching a recently published (short) paper that describes this model, and a
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A State Level CO2 Emissions Standard for Electric Generators





 






































 








Steven Michel, Energy Program


Western Resource Advocates


Santa Fe, New Mexico   








Western Resource Advocates (WRA) is an environmental law and policy center with offices in Boulder, CO, Santa Fe, NM, Salt Lake City, UT, Phoenix, AZ and Carson City, NV. WRA’s Energy Program promotes environmentally and economically sound energy resource choices for the Interior West. 
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June 25, 2013                              Georgetown University                   





President Obama spells out                             his plan to combat climate                                change… 





and sends a memorandum to EPA  with a time frame for the “Climate Action Plan.”














A key part of the President’s		 Climate Action Plan is carbon 	     pollution standards for new and                           existing power plants -                          under CAA Section 111                                





Timeline:


	New sources (111b) – September 2013


	Existing sources (111d) –                              		proposed by June 2014 and 		finalized by June 2015 


	SIPs - June 2016

















In his “Climate Action Plan”, the President provided specific direction to EPA to        “launch this effort through


direct engagement with


States.”  





He emphasized developing                  regulations that minimize costs,                      are market-based, flexible, and technology neutral, and do not jeopardize electricity reliability.














What does CAA Section 111 require?





Performance standards for new and existing sources achievable through the “best system of emission reduction” that has been “adequately demonstrated.”





States are given considerable flexibility to determine how best to meet the performance standard criteria.














What is a CO2 Emissions Standard?





A CES is a potential State program for compliance with CAA Section 111 guidelines, that allows comprehensive, rather than plant-by-plant, compliance – and takes into account renewables, efficiency, re-dispatch, retirements, etc. 





A CES has utilities and other owners of generation reduce CO2 emissions from their portfolios over time - it is low-cost, market-based, flexible and technology neutral. 














THE MECHANICS OF A CES











CO2 emissions from a power plant during a base period 


are the starting point for measuring reductions. 





Credits are awarded each year to the extent that a generator emits less CO2 than it did during the base period (with negative credits for excess emissions). 





Credits are transferable, and are retired in sufficient numbers to satisfy federal stringency requirements or to achieve desired emission outcomes (much like RECs are retired to meet renewable energy standards).
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There are 4 steps to implement a CES: 





First, set a Baseline                                    annual emissions level                                for each  generator.














That baseline should reflect             normal operations for each                  ”                             generator during a                                 recent period





Weather and plant outages                   should be normalized
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One way to identify “normal” emissions is to use a multi-year average (e.g. 2004-2006) 





Industry norms for 


particular types of 	


generators could 


also be used 	    		 				


                                              ”industry norm”
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The second step is to: 


Award Credits 





Each generator gets 			      credits based on its                                    CO2 emissions and output:





One	“CO2 Reduction Credit” (CRC) is awarded  each year, for each metric ton CO2 less than in the base period. 








*

















So, a generator that emits 1million tonnes in the base period, and 950,000 tonnes in a compliance year, would receive 50,000 credits





Credits (CRCs) = 


Base yr CO2 tonnes- 


Compliance yr CO2 tonnes 





Note: negative awards are possible and create an additional compliance obligation




















	OK – you’ve set the generators’ baselines and awarded credits…





			


	NOW WHAT
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The third task is:


set an emission 


reduction path					 or target














For CAA 111 purposes, the reduction path should accomplish the same, or better, emission outcome than adherence to the federal standards would achieve.





As an example, a CO2 emissions                    standard could require 3%                                               per year reductions to                                 CO2 emissions from 2010 			     levels, for 20 years. It could also               be a flat 20% reduction for 5 years.














The fourth and final task: 


Retire Credits








Regulators require                      generators to retire			      enough CRCs each                     		        year to achieve the 		        reduction goals.  





Credits never expire, and can be traded or sold – to get the cheapest reductions
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A simple algebraic formula  


can establish each generator’s 


annual credit retirement:








Credits = EB x R%


	EB – 	baseline emissions


	R -	annual req’d reduction (3%,6%...)	














So, if 	


	Baseline = 1 million tonnes/year 


	Required reduction =  3%,





then 


the credits to be retired in a year are:


	


30,000 = 1,000,000 x 3%  














Example:


                                                                                                                    COAL	              WIND


An owner has 3 generators:  


COAL,GAS and WIND,                                      emitting 1000, 500 and 0                                      tonnes CO2 in the base                                  period, respectively. 	                                                         							 GAS


Each generator produces 1000 MWh            during the base period.
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So, total base period emissions =





	Coal: 	1000 tonnes 


	  +


	Gas: 		 500 tonnes 


	  +


	Wind: 	     0 tonnes 	


					=1500 tonnes

















Now, if in the compliance year,





generators are to reduce emissions by 3%, 


then the total CRCs required would be:


	


	45 = 1500 x 3% 














And if there was no change in operations from the base period, the generators would not be awarded any credits:


	Coal – 0 


	Gas –   0 


	Wind – 0 





So, how can the 45 credit shortfall across the 3 generators be made up?
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There are many ways… here’s one:





        increase Wind production                                  	by 30 MWh





	increase Gas production                                  	by 30 MWh





	reduce Coal production 


	by 60 MWh  


























When you do that, the total net credits awarded equal 45:





Coal – 	1000 - 940 tonnes = 60


Gas –	500 - 515 tonnes = (15)


Wind – 	0 – 0 tonnes = 0 





And the combined generation is compliant

















And voilà ... your emissions go from





	Coal – 1000 to 940 tonnes


	Gas –   500 to 515 tonnes


	Wind – 0 to 0 tonnes


	Total: 1455





A 45 tonne, 3% reduction!!














OK… what about “new” sources?








WRA’s CES design sets a                      performance standard for                               new sources of 0.45 tonnes per                              MWh (EPA’s proposed std =                             0.45-0.5). This rate is multiplied by                    expected output to get a “new source” baseline.





One policy option reflected in WRA’s design is have these new sources also reduce emissions from their baseline - to hold them to the same reduction trajectory as existing sources. 


	Note: “new” means after the base period
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How can we be sure that emission reduction goals are not compromised by new source emissions?





Emissions allowed by the new source performance standard should be                           folded back into the overall                             reduction requirement. 





A less precise alternative is to simply                  increase the annual reduction by some amount (e.g.+ 1.0%/yr) to approximate the baseline emissions from newly added capacity.
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Suppose a utility wants to use energy efficiency as a new resource?





Because energy efficiency has 			       the same impact as serving load	                        with a zero-emission resource,                            it should be provided the same                        credits as a new renewable                       resource, for the number of MWh                      saved -  established by rigorous      measurement and verification (M&V). 





No baseline is needed for existing zero emission resources, since multiplying zero emissions by a percentage is always zero. 
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What about retired sources?


Problem: retired generators are not sources, so they may not receive credit for  reduced emissions – creating a perverse incentive to keep them in service with low output. On the other hand, they should not receive credits forever.





Solution: retired sources remain “sources” eligible for credits until the later of 50 years after their original in-service date, or 5 years after their retirement date.


Once expired, the CRCs not awarded would reduce overall reduction requirements. 





 














Two Additional Topics








Linkage: 


How will this program


work with  other GHG 


laws or regulations? 





2) Cost:


How much will this program raise electricity prices?
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Linkage with other GHG Laws & Regs








A CRC represents 1 tonne 


of reduced CO2 emissions





A metric ton of CO2 is the                              


currency used in all GHG regulatory systems





CRCs can be exchanged one-for-one with allowances, and the emissions outcome will be the same after the exchange as before





-  This holds even though CRCs represent a 1 tonne CO2 reduction, and allowances authorize 1 tonne emissions
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This also means that states can enter into arrangements to accept each other’s credits – which puts a price on carbon and lowers overall costs, because the cheapest reductions in a multi-state region can be deployed first. 




















What will it Cost?





Assume: 


     	- electricity costs $100/MWh 		               -                                  	- CRCs cost $25/tonne                              -        	- baseline is 0.6 tonnes/MWh 





If we want a 4% CO2 reduction, and we have 1% growth in output, then the increased electricity cost is about: 


	0.6 x 5% x $25 = $.75/MWh





This increased cost is less than 1%.
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What about year-to-year               fluctuations in weather,                               plant outages, retirements,                          etc. that can create lumpy                   credit awards and                          compliance obligations?





The compliance periods, and CRC retire-ment dates, could be set 3 years apart














How can we be sure 


things won’t get


out of control – like


what happened 


during the California 


energy crisis?














An Alternative Compliance Payment (ACP) could allow generators to buy CRCs	            at e.g. $50 per credit  		     (escalating for inflation). 





This price is probably high                           enough that it would                        preserve the reduction goals                     unless there was a severe                            market failure.





The proceeds could fund energy efficiency,           driving further emission reductions.














The fundamentals, again








	Establish each generator’s baseline CO2 emissions





2)	Award  CRCs  yearly to each generator based           	on emission improvements from a baseline








3)     Establish a CO2 reduction path


 


   	Require generators to retire CRCs each year 	using the formula:  CRCs = Eb x R%
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			QUESTIONS ?
















 
 



 
 
 



A STATE MODEL CO₂ EMISSIONS STANDARD FOR POWER PLANTS1  
 



By Steven Michel 2 
 



Abstract:   A CO₂ emissions standard for new and existing power plants is presented. This standard provides 



state policymakers with a potential alternative to federal standards currently being developed by the 
Environmental Protection Agency.  The proposal awards CO₂ reduction credits (CRCs) to generators based upon 



their CO₂ emissions performance relative to a base period. Owners or operators of these generators then retire 
CRCs in amounts sufficient to achieve targeted emission reductions. Because the standard does not require a 
plant to pay for its emissions, as would be the case with a carbon tax, compliance costs are relatively low. The 
standard is flexible, technology neutral and market-based. CRCs are tradable, and are designed to link with other 
emission reduction programs, such as cap & trade. 



 
1.0 Introduction. 
 
On June 25, 2013, President Obama delivered a speech at Georgetown University that laid out his Administration’s plan to 
combat climate change. On that same day, he sent a memorandum to the Administrator of the Environmental Protection 
Agency (EPA) that established a timeframe for his “Climate Action Plan.”  
 
Among the items identified by the President to address climate change were carbon pollution standards for new and 
existing power plants. The President specifically directed EPA to issue proposals for new power plants by September of 
2013, with proposals for existing facilities to follow by June of 2014. The standards for existing plants are to be finalized by 
June 1, 2015, and state implementation plans are to be submitted no later than June of 2016. These directives are 
consistent with statements made by the President in his Second Inaugural Address and 2013 State of the Union message. 
On July 30, 2013, EPA Administrator McCarthy confirmed the agency’s commitment on carbon regulation by saying: 
“Climate change will not be resolved overnight. But it will be engaged over the next three years. That I can promise you.”3 
Section 111 of the Clean Air Act (CAA) is the statutory vehicle EPA intends to use.  
 
One of the more significant features of the President’s plan was the emphasis he placed on the role of states – with 
specific direction to EPA “to launch this effort through direct engagement with States.”  He also emphasized developing 
regulations that minimize costs, are market-based, flexible, and technology neutral, and do not jeopardize electricity 
reliability. 
 
In light of these developments, it makes sense for States to begin crafting flexible state-level programs in anticipation of 
the forthcoming federal standards for power plant greenhouse gas (GHG) emissions. In addition, by beginning early, states 
can adopt mechanisms that allow power plant operators to manage their risk, certify early action, and position themselves 
to comply with CAA §111 requirements.  States can also begin reducing their share of the greenhouse gases necessary to 
address climate change. 
 
This paper describes a regulatory model that would work well at the state level. A program similar to this was adopted by 
the State of New Mexico in 2010, but was repealed under a new Governor in 20114. It is, quite simply, a CO₂ emissions 



standard (CES) for electric generators. The program would be overseen by state air regulators, perhaps in cooperation 
with state utility commissions, and matches up well with the criteria laid out by the President. 
 
The standard described here uses a credit system to drive emission reductions – awarding “CO₂ Reduction Credits” or 



“CRCs” based on the CO₂ footprint of generators over time, and requiring an increasing number of credits to be retired 



each year to drive emission reductions from a base period. Each credit represents one metric ton (“tonne”) of reduced 
emissions. The standard allows trading so that excess reductions from one facility can be used for compliance at a 
deficient facility. The Appendix to this paper provides language for a model regulation. One of the attractive features of the 
standard is that it is simple and transparent, and can be implemented with just a few pages of regulation. Because of the 











 



2 
 



credit award opportunities, this standard should be particularly attractive to generation owners that recently retired, or 
intend to retire, high emission coal-fired power plants. 
 
2.0  The CO₂ Emissions Standard. 



 
The CO₂ emissions standard described here would have owners and operators of generation reduce CO₂ emissions from 



their fleets over time. In a nutshell, it would require each generator to demonstrate a percent emission reduction each year, 
by either reducing emissions or obtaining credits from another generator with excess credits. The reductions would be 
calculated to assure the State was achieving specific tonnage reductions as opposed to emission rate reductions. This is 
important for States to be able to show equivalency with a federal standard. The CES is technology neutral, i.e. it requires 
outcomes rather than methods.  A CES differs, therefore, from a renewable energy standard (RES), which has electric 
utilities increase their use of specific renewable technologies over time, with the goal of advancing those particular 
technologies. A CES and RES can and should co-exist because they target different policy objectives. But the credits 
created in the two systems must not be double-counted for CO₂ reduction.  



 
Unlike other greenhouse gas regulatory approaches, such as a cap & trade that issues allowances authorizing a certain 
level of pollution, or a carbon tax that charges for emissions, a CES works by providing CO₂ reduction credits to low 



emission resources. Having sources pay only for their reductions and not their emissions, as this CES would do, can 
dramatically lower compliance costs in the early years. Credits are awarded based upon emission performance, and 
compliance works in a similar way to how state renewable energy requirements are met through the creation and 
retirement of tradable renewable energy certificates or RECs.  
 
Using credits rather than allowances to drive emission reductions was first introduced in The Electricity Journal in May 
2008 as an effective means to accommodate regional greenhouse gas regulation with incomplete market participation. 
The concept was updated to work as part of a federal system in a second article in the October 2009 issue of The 
Electricity Journal, and a model for a federal clean energy standard that used similar credits was described in the April 
2011 edition.5  Senator Jeff Bingaman proposed a credit-based system in his Clean Energy Standards Act of 2012, and 
the Department of Interior has committed, as part of a proposed resolution for Navajo Generating Station regional haze 
issues, to use a credit-based system to reduce the CO₂ emissions associated with some of its usage.6 



  
 2.1 The Mechanics of a CO₂ Emissions Standard. 



 
There are four tasks involved in establishing and administering a power plant CES. The first is to set a baseline emissions 
level for each generator. Second is to award credits each year based on generator emission performance. The third task is 
to identify the targeted reductions over time, and the fourth is to require credit retirement in amounts sufficient to achieve 
the targeted reductions. 
 
  2.1.1 Set the Baseline.     The first task is to set a baseline for each generator in a state. The 
baseline is an historic CO₂ emission level for each generator from which the reductions will be measured. Because the 



baseline establishes the starting point for reductions, the higher the baseline, the easier it is to demonstrate compliance. 
This means there is an incentive for generators to establish a high baseline. For example, if the baseline is set at 1000 
tonnes, and typical performance of the facility is actually 950 tonnes, then a 5 percent reduction target could be achieved 
without any additional effort or CO₂ reduction.  On the other hand, even if the baseline is somewhat inflated, as the 



regulation tightens the advantage of the overstated baseline diminishes. Nevertheless, there are a couple ways to assure 
that baselines are reasonably set.   
 
 One is to use an historic period of three years or more, and take the average annual emissions during that period. 
Forced or scheduled outages, and weather, could be normalized during that period. A longer period is more likely to 
provide a more representative baseline. A second approach is to assume industry-average capacity factors for specific 
types of generators, and multiply the typical energy produced by the historic emissions rate. For example, an older coal 
plant could be assumed to have an 80% capacity factor. This means that a 1000 megawatt plant with a 1.0  tonne per 
megawatt-hour emission rate would have a baseline of 7.01 million tonnes per year (1000 MW x 8760 hours/year x 80% x 
1.0 tonne/MWh).  
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  2.1.2 Award CO₂ Reduction Credits.      The second task is to award credits based on the 



emissions performance of generators. This is a fairly straightforward task that occurs annually.  Simply put, each generator 
receives one credit each year for each tonne less than the base period emissions that it emits. Viewed as an equation, for 
each generator: 
 



CRCs awarded = base period emissions – current year emissions 
 
So, if a generator’s base period emissions are 1000 tonnes, and in the current year it emits 900 tonnes, that generator will 
receive 100 credits for that year. It does not matter if the generator’s reductions are caused by more efficient operation or 
forced outage - the carbon accounting of this system will assure the targeted reductions. This provides a great deal of 
flexibility for generator operators to take advantage of the most economic means to achieve reductions. It should be noted 
that negative credit awards are a possible outcome if a generator ups its emissions above its baseline for re-dispatch or 
other reasons. A negative credit must be offset by an additional one credit compliance obligation. Credits can be banked, 
sold or traded, and never expire. 
 
  2.1.3.  Identify the Targeted Reductions over Time.     The third task is to set an emission reduction 
target or path.  For §111 purposes, the tonnes reduced over time by this program would have to be at least as great as the 
tonnes reduced under EPA’s federal guidelines. For example, if EPA’s guidelines required reductions consistent with 
targets identified by President Obama, reductions of 17 percent by 2020, 50% by 2035 and 83% by 2050 would be 
required.7 The Fourth Assessment Report of the Intergovernmental Panel on Climate Change identified a similar trajectory 
to avoid the most serious impacts of global warming.8 It is important to recognize, however, that the important metric in 
addressing climate change is the atmospheric loading of greenhouse gases, i.e. total tonnes emitted, with the rate and 
period established to achieve that outcome. For example, waiting until 2050 to take action, and then reducing emissions by 
80%, results in much greater atmospheric CO₂ than systematically reducing emissions over time to achieve that level. This 



also means that the longer it takes to start reducing, the more challenging the needed reductions will be to achieve.  In 
order to use this model rule for compliance purposes, a State would presumably evaluate the tonnes that would be 
reduced over time if adhering to EPA’s guidelines, and then calibrate the requirements of this model to provide an at least 
equivalent outcome.   
 
  2.1.4 Retire CO₂ Reduction Credits.     The final task of this regulatory mechanism is to periodically 



require the retirement of credits. The number of credits to retire equals the sum of each year’s compliance obligation, 
which can be determined with a simple algebraic formula. Each year, the number of credits that must be retired equals the 
base period emissions multiplied by the percent reduction required for that year (adjusted for new and retired source 
emissions, which will be discussed later). So, if a generator has base period emissions of 100 tonnes, and the reduction 
target is 3 percent per year, then the generator must retire 3 CRCs for the first year, 6 CRCs for the second year, 9 CRCs 
in year three and so on. Multi-year compliance periods can provide flexibility for achieving reductions. A three-year 
compliance period, with 3 percent per year reductions, would require the retirement of 18 CRCs (3+6+9) at the end of the 
initial three-year period. 
 
As an example, let’s assume that an owner/operator oversees three generators: a coal plant, a gas plant and a wind 
facility.   Each plant produces 1000 megawatt-hours (MWh) in the base period, with the coal plant emitting 1000 tonnes (1 
tonne/MWh), the gas plant emitting 500 tonnes (0.5 tonnes/MWh) and the wind facility having zero emissions. Base period 
emissions for the three facilities total 1500 tonnes, and the regulation requires a three percent reduction in the first year. 
This means that 45 credits must be retired for that first year (1500 x 3% = 45). 
 
If there is no change in generator output or emissions, there would be no credits awarded, and the owner would have a 45 
CRC shortfall. On the other hand, there are many ways that the credit requirement could be met. One way is for the 
operator to increase gas plant and wind facility output by 30 MWh each, and reduce coal plant output by 60 MWh. When 
that is done, the credits awarded are: 



 
Coal 1000 tonnes – 940 tonnes = 60 CRCs 
Gas  500 tonnes – 515 tonnes = (15) CRCs 
Wind  0 tonnes – 0 tonnes =     0 CRCs  











 



4 
 



 
This net 45 credit award would put the operator in compliance across all three generators, and also achieve a three 
percent reduction from the base period. The coal plant has reduced its emissions by 60 tonnes, the gas plant has 
increased its emissions by 15 tonnes, and the wind facility emissions remain at zero. The 45 tonne reduction is three 
percent of the 1500 base period, with total emissions in the compliance year equaling 1455 tonnes. 
 
 2.2 Additional Topics. 
 
Four additional topics should be addressed as part of a comprehensive regulatory program. The first has to do with how 
energy efficiency and new generators that did not operate in the base period, and therefore have no baseline, should be 
treated. The second, related, topic deals with generator retirement and how to address credit awards for those facilities. 
The third item involves how this mechanism might link with other greenhouse gas reduction programs, such as the cap 
and trade systems in the European Union, the Western Climate Initiative (WCI), and the Regional Greenhouse Gas 
Initiative (RGGI). The final topic is a discussion of the cost of this regulation to electricity customers.  
 
  2.2.1 New Resources: Generation and Energy Efficiency.    Two new resource types require specific 
consideration as part of this emission reduction program. The first is new generation, because it has no base period 
emissions from which to reduce. The second is energy efficiency, which reduces emissions by reducing energy 
consumption and production, but absent some adjustment could be at a disadvantage in this program.  
 
   2.2.1.1 New Generation.     When new generators go into service under this regulation, 
because they have no base period emissions from which to reduce, some accommodation should be made. A stringent 
program would establish their baseline at zero (which technically it is), but this in itself creates several economic 
difficulties. In the first place, it tends to penalize new resources with a stringency requirement greater than existing 
sources. A related and equally important issue, however, is that having a zero emission standard for new resources could 
raise the price for all electricity – at least in those markets impacted by competitive forces.  
 
The reason for the increase to electricity prices relates to basic economic theory which holds that a market will come to 
equilibrium when the price of a product equals the marginal cost of producing an additional unit of that product. What this 
means is that, if every new megawatt-hour must be accompanied by enough CO₂ credits to offset all of its emissions, that 



will raise the marginal cost of electricity, and the market price for all electricity sales will increase accordingly. A side effect 
of this pricing outcome will be windfalls to existing generators because they are held to a less restrictive emissions 
requirement than new generators. 
 
There is a fairly straightforward fix to this issue, however - set a baseline emissions level (i.e. a performance standard) for 
all new generators equal to today’s marginal generator – a gas plant. Considering typical emission rates for the variety of 
gas generators in the market today, a baseline of 0.45 tonnes per MWh, multiplied by the expected annual MWh output of 
the particular generator, could provide a reasonable proxy for a baseline. This is also consistent with the new source 
performance standard proposed by the EPA in September of 2013. 
  
As a final consideration, we must also recognize that providing a non-zero baseline for new generators could compromise 
achieving absolute emission reductions. In other words, growth in new generator output would create additional emissions 
over and above that of the reducing base period emissions. Fortunately, there are also two easy ways to address this 
concern. The most precise way is to roll all the emissions represented by the new generator baselines back into the 
reduction requirement. So, a new gas plant allowed to emit 10,000 tonnes in a year pursuant to the new generator 
standard would trigger an increased compliance obligation across all generators of 10,000 CRCs. A less precise, but 
simpler, method would be to increase, e.g. by 1 or 2 percent, the annual percentage reduction for all generators, in order 
to offset typical growth in the electricity sector. 
       
  2.2.1.2. Energy Efficiency.     Energy efficiency is widely regarded as the lowest cost, least 
environmentally impacting, resource available to meet the energy needs of customers.9  For this reason, it is important that 
energy efficiency not be disadvantaged in any way as a compliance mechanism to achieve CO₂ emission reductions. 



When a new zero-emission generator such as a renewable resource is dispatched to meet load, it receives credits equal to 
the new generator performance standard. If that baseline for a year is 100,000 tonnes, and the renewable resource emits 
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zero tonnes, it will receive 100,000 CRCs. On the other hand, if energy efficiency is deployed to meet that same demand it 
will not receive any credits – even though the environmental outcome is identical.10  To avoid this anomaly, energy 
efficiency outcomes, as identified by a rigorous measurement and verification process, should be provided the same 
number of credits as a renewable resource that produced the same number of megawatt-hours as those saved. 
 
  2.2.2 Retired Generation.     The second topic has to do with generators that have a baseline 
emissions profile and are retired during the course of the regulation.  The issue is that once a generator is retired, it is 
presumably no longer available as a source to be awarded credits. This creates a perverse incentive to maintain an older 
generator in standby status rather than retire it. On the other hand, continuing to indefinitely provide credits to no-longer-
existing generators does not comport with reality, since those generators are not designed to run forever. Again, there is a 
simple solution:  allow a retired generator to continue to earn credits for its zero emissions until the later of fifty years after 
its initial in-service date (a typical generator useful life), or five years after the retirement date (to provide an incentive for 
50+ year old generators to nevertheless retire).  After a retired generator’s eligibility for credits expires, the credits that 
would otherwise have been awarded should be subtracted from the overall reduction requirements. 
  
  2.2.3 Linking with other Programs.     There are many ways to cause CO₂ emission reductions: a 



carbon tax, cap & trade, cap & dividend, clean energy standard, mandatory reduction requirement, technology incentives, 
etc. Any of these could be designed to achieve necessary reductions. Market-based systems, however, have the 
advantage of driving and achieving the lowest cost reductions. The most effective market-based systems will be able to 
link with other, perhaps differently designed, market-based programs. The CO₂ emissions standard described here has 



that advantage. 
 
A CRC represents a 1.0 tonne reduction of CO₂ emissions. Tonnes of CO₂, whether represented by allowances or credits, 



are the currency used by today’s market-based carbon-dioxide reduction regimes. What this means is that credits from this 
system can be exchanged with allowances or credits from another system, one-for-one, and the emission outcome will be 
the same after the exchange as before.  
 
The following table demonstrates these equivalent emission outcomes with two hypothetical systems: one using 
allowances for the industrial sector and another using CRCs for the electricity sector. The three rows show different 
exchange scenarios, with the 3 percent reduction target achieved whether using CRCs or allowances. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  2.2.4 Cost.     One of the most important questions for policymakers will be: What will this regulation 
cost electricity consumers?  In short, with conservative assumptions, the cost increase of this CES will be modest, 
generally less than one percent per year (i.e. 1% in the first year, 2% in the second year, 3% in the third year…).  The 
conservative assumptions are that average electricity rates are $100 per MWh, that CO₂ reductions (or CRCs) cost $25 



per tonne, that new generator output grows 2% per year, and that average base period emissions are 0.6 tonnes per 
MWh. With these assumptions, in the first year when a 3% tonnage reduction is required, the rate impact of the reduction 
is approximately:   
 
 



 
 
CO2 Reduction and Exchange 



Electricity: CRCs 
     100 tonne base period 
      3 CRCs awarded 



Industrial: Allowances 
100 tonne base period 
97 allowances issued 



3% reduction - No exchange 3 CRCs retired  
97 tonnes emitted 



97 Allowances retired 
97 tonnes emitted 



3% reduction - 3 CRCs to 
Industrial for compliance 



3 CRCs retired  
94 tonnes emitted 



97 Allowances + 3 CRCs retired 
100 tonnes emitted  



3% reduction - 3 Allowances 
to Electricity for compliance  



0 CRCs + 3 Allowances retired  
100 tonnes emitted 



94 Allowances retired 
94 tonnes emitted 
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(0.6 tonnes/MWh) x ($25/tonne) x (3% + 2%) = $0.75/MWh or 0.75%. 
 
Despite this relatively low cost, however, there could still be issues associated with matching the annual compliance 
obligation to the lumpiness of typical utility resource developments and retirements. This lumpiness can create short-term 
credit shortfalls that could be difficult or costly to administer. To address this concern, while the regulation would call for an 
annual accumulation of CRC retirement obligations, the compliance periods could be spaced three years apart. Because 
credits never expire, and can be sold or exchanged, this three-year window should provide ample flexibility for generator 
compliance. Given that CO₂ is a global pollutant that stays in the atmosphere for 100 years or more, the extended 



compliance periods should have little impact on the overall benefits of the program.  
 
Finally, to assure that market failures or other dislocations do not create short-term credit scarcities and extraordinary 
prices, as happened during the 2000-2001 California energy crisis, an alternative compliance payment (ACP) should be 
available to allow sources to purchase unlimited credits for e.g. $50 each, with the price escalating $1 per year. The ACP 
essentially operates as a price cap set high enough to assure the needed reductions are achieved so long as the market is 
working, but still protects against extraordinary price hikes if the market temporarily fails. Proceeds from these payments 
could fund energy efficiency programs to drive further emission reductions.    
 
3.0 Conclusions.      
 
The President has directed the Environmental Protection Agency to work with states to develop power plant CO₂ emission 



reduction programs that are flexible, low cost, market-based and technology neutral. The regulatory structure described 
here matches up well with these criteria.  
 
 



APPENDIX   
 
A MODEL CARBON-DIOXIDE EMISSIONS STANDARD FOR ELECTRIC POWER PLANTS 



 
Section A:     Objectives. The objective of this Section is to address global warming and 



climate change by reducing carbon-dioxide emissions from electricity generation sources in STATE.  
 
Section B:     Definitions.     As used in this Section the following definitions shall apply; 



provided however, that in the event of a conflict, the definition provided in this Section shall prevail for 
purposes of this Section.  



(1) alternative compliance payment means $5011 until calendar year 2020, after which it shall 
escalate by $1 per year; 



(2) base period emissions for existing sources means the actual or normalized annual tonnes of 
carbon-dioxide that a source emitted into the atmosphere during 2005, as adjusted by the Division. For 
new sources, it is the emissions set forth in Section C(2); 



(3) CO₂ reduction credit, credit or CRC means an instrument, in a format approved and issued by 
the division, that represents each tonne of carbon-dioxide emissions less than that source emitted during 
the base period, which amount can be negative and represent an additional compliance obligation;   



(4) CO₂ means carbon-dioxide; 
(5) division means the STATE environment department’s air division; 
(6) emissions means tonnes of carbon dioxide emitted into the atmosphere by a source, except 



that for any electric generation source that is awarded renewable energy certificates associated with its 
electricity production, the emissions rate shall equal one tonne per megawatt-hour in the base period 
emissions determination and in the award of credits unless the renewable energy certificate associated 
with that production is retired by or on behalf of the source;  



(7) electric generation source or source means an electric generating facility (SIC Code 4911)  
with a capacity rating of one (1.0) megawatt or more, located in STATE, whose CO₂ emissions equal or 
exceed the threshold amount. An existing source that has been retired or is no longer being operated shall 
continue to be a source and eligible to receive credits until fifty (50) years after its original in-service date, 
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or until five (5) years after its retirement date, whichever is later.  A source can include aggregated 
renewable energy distributed generation, and also can include the annual energy savings from energy 
efficiency programs during the duration of those programs, that are measured and verified by an evaluator 
that is financially independent of the source and is approved by the division; 



(8) existing source means a source whose emissions in 2005 equaled or exceeded the threshold 
amount; 



(9) megawatt-hour  or MWh means one thousand kilowatt-hours; 
(10) new source means a source whose emissions equal or exceed the threshold amount after 



2005, but not before or during 2005. A new source includes output capacity added to a source after 2005;   



(11) new and retired source adjustment means the base period emissions from all new sources 
multiplied by (100-R) percent, less the credits that retired former existing sources would have 
received if still eligible to receive credits for their zero emissions profile.  The adjustment equals this 
amount multiplied by the applicable source’s base period emissions divided by the base period 
emissions from all sources;   



(12)  R or reduction percentage in a year equals four (4) times the regulatory year for the first four 
years, after which it shall be three (3) times the regulatory year; 



(13) regulatory year means 1 in 2017, 2 in 2018, 3 in 2019 and continuing to increase by an 
additional unit each year thereafter; 



(14) threshold amount  means emissions  of 100,000 tonnes per year  or such lesser amount as the 
electric generating facility selects;  



(15) tonne means one metric ton or 1000 kilograms; and 
(16) SED means the STATE environment department. 
 
Section C:     Sources.  
 
(1) Existing Sources.  On or before December 31, 2016, existing sources shall accurately report 



their base period emissions to the division.  The report shall include a detailed description of the source, 
emissions from the source, and how the emissions were measured or estimated.  Emission monitoring and 
calculation methods provided in 40 CFR Part 98 may be used to meet this requirement.  A source may 
request that its actual base period emissions be adjusted to reflect normal operations. The division may 
adjust the base period emissions upon a determination that an adjusted emissions amount is more 
representative of historical source operations.   



(2) New Sources.  On or before later of March 1, 2017 or March 1 of the year following the first 
full calendar year of a new source’s operation, that source shall accurately report its base period emissions 
to the division. The base period emissions for new sources shall equal 0.45 tonnes CO₂ multiplied by the 
annual MWh output of that facility during its first full calendar year of operation, as approved by the 
division. A source may request that its actual base period emissions be adjusted to reflect normal 
operations. The division may establish a different base period emissions level upon a determination that an 
adjusted output is and will be more representative of normal new source operations.  



(3) The division shall approve or disapprove each source’s base period emissions, along with any 
adjustments thereto.  In the event of disapproval, the source may correct the report or appeal the 
division’s decision to the SED. Once approved by the division or SED, a source’s base period emissions shall 
not be changed. 



(4) On or before March 1, 2017 and each year thereafter, all sources shall accurately report their 
annual emissions for the prior calendar year to the division.  The report shall include a detailed description 
of the source, emissions from the source, and how the annual emissions were measured or estimated.  The 
division shall approve or disapprove the source’s annual emissions report.  In the event of disapproval, the 
source may appeal the division’s decision to the SED.  



Section D:    CO₂ Reduction Credits (CRCs). 
 
(1) The division shall provide a source one CRC each calendar year commencing in 2017 for each 



tonne of CO₂ less than its base period emissions, that it emits in that year. A source that emits an amount 
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greater than its base period emissions in a calendar year shall receive negative credits for that year. 
Negative credits represent an additional compliance obligation for that source. 



(2)  The division shall provide a source one CRC for each alternative compliance payment made by 
that source to fund electric energy efficiency programs administered by an independent energy efficiency 
provider that is not affiliated with a source and is approved by the division. 



(3) Credits may be sold, traded or otherwise transferred to any person, do not expire, and may be 
used at any time unless and until they are retired for compliance with this rule or a similar emission 
reduction program in another jurisdiction.  The division shall allow credits or allowances from another 
jurisdiction, with a rule comparable in stringency to this rule, to be used for compliance in STATE. 



Section E:     Compliance.  
 
(1) A source shall emit no more than ninety-six percent (96%) of its base period emissions in 



calendar year 2017, and shall emit no more than (100 minus R) percent of its base period emissions, less 
the new and retired source adjustment, in 2018 and each year thereafter until 2035, at which time its 
emissions shall remain fixed at no greater than the 2035 level. 



(2) Each source shall demonstrate compliance by the certified retirement, in a manner prescribed 
by the division, of CRCs every three years. The number of CRCs required for compliance in a year shall 
equal the base period emissions multiplied by the reduction percentage, plus any negative credit 
obligations resulting from emissions exceeding base period emissions, plus the number of credits required 
for the new and retired source adjustment.  



(3) A source shall first present and retire CRCs on or before July 1, 2020 for compliance in the 
2017 through 2019 period, and shall retire CRCs every three years thereafter for compliance during that 
intervening three year period.  The division will certify the retirement of CRCs and otherwise assure 
compliance with this rule.  



Section F:     Non-compliance. Any source that fails to comply with the emission limitations 
established by this section shall be subject to a penalty, as determined by the division, of not less than the 
alternative compliance payment times the deficiency in retired credits. 



 
 
                                                           
 1 Published in the Electricity Journal, November 2013; rev. 3/6/14  



2 Steven Michel is Chief Counsel for the Energy Program of Western Resource Advocates, an environmental law and policy 
center with offices in Boulder, CO, Salt Lake City, UT, Santa Fe, NM and Carson City, NV. Mr. Michel holds a B.A. in economics and 
history from Northwestern University, and M.B.A. and J.D. degrees from Vanderbilt University.  



3 Speech of Environmental Protection Agency Administrator Gina McCarthy at Harvard University, July 30, 2013. 
4 New Mexico Environmental Improvement Board, docket # EIB 08-19(R). 
5 “Popping the CO2RC: An Alternative Load-Based CO2 Cap-and-Trade Instrument for the Electricity Sector” The Electricity 



Journal, Volume 21, Issue 4, May 2008, p. 31, Steven Michel and John Nielsen;  “A Cheap and Effective CO2 Cap & Trade for 
Electricity” The  Electricity Journal, Volume 22, Issue 8, October 2009, p.45, Steven Michel; “A Model Clean Energy Standard” The  
Electricity Journal, Volume 24, Issue 3, April 2011, p.45, Steven Michel.  



6 http://www.doi.gov/upload/7-25-2013-NGS-TWG-Agreement-FINAL_Executed.pdf. (See in particular Section V.A and 
Appendix C.II) 
 7 “Remarks by the President at the Morning Plenary Session of the United Nations Climate Change Conference,” President 
Barack Obama, Copenhagen, November 2009. 



8 Intergovernmental Panel on Climate Change - 4th Assessment (2008).  
9  “Reducing Greenhouse Gas Emissions: How Much at What Cost?” U.S. Greenhouse Gas Abatement Mapping Initiative, 



Executive Report, December 2007, McKinsey & Company:   http://www.mckinsey.com/clientservice/ccsi/pdf/US_ghg_final_report.pdf 
10 Both resources, renewables and efficiency, would presumably displace generation that would otherwise run – providing 



credits to that idled or unbuilt generation.  
11 Underlined items are placeholders for actual values that a State would develop and approve.  
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 powerpoint that walks through the basics. The appendix to the paper contains regulatory language.
 
My colleagues and I would welcome the opportunity to talk with you about this model and hear your
 feedback and questions, in particular.
 
Thanks for considering this request; I hope we have the opportunity to talk.
 
Best regards,
 
Bob
 
 
Robert G. Johnston, Esq.
204 North Minnesota Street, Suite 1-A
Carson City, NV  89703-4151
rjohnston@pyramid.net
775-461-3677
775-414-0991 fax
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Hi, Darcy and Pat,
 
I’m bringing this on a thumb drive but thought I would send it along early – just in case you want to
 get set up early.  Looking forward to seeing you!
 
Colleen
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National Issues


			President Obama’s Climate Action Plan





Arizona Issues


			Navajo Generating Station


			Regional Haze on State and Tribal Lands   


			PM Nonattainment Areas and Exceptional Events


			Phoenix Ozone Status


			Multitude of Other Activities








Issues Affecting Arizona











President’s Climate Action Plan














Regional GHG Emissions and State Initiatives


Region 9 2005 GHG Emissions 647 Million Metric Tons CO2e  


			State GHG Initiatives			California
477 MT CO2e			Hawaii
24 MT CO2e			Arizona
90 MT CO2e			Nevada
56 MT CO2e


			Renewable Energy Goals			33% by 2020			40% by 2030			15% by 2025			25% by 2025


			GHG Reduction Goals			AB32: 1990 levels by 2020			HB226: 1990 levels by 2020			No numeric goal			No numeric goal


			Other			Huge Energy Efficiency Investments			70% Clean Energy by 2030			EERS: 22% Savings by 2020			NVision: move from coal to natural gas/RE
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			EPA is taking steps to regulate GHG emissions from power plants. 


			EPA reproposed new source performance standards for new power plants; the formal comment period is still open - till May 9th. 


			We have been seeking guidance from states and others to establish standards for existing power plants under CAA 111(d). 





EPA’s Role under the President’s Climate Action Plan














			Listening sessions across the country- unprecedented outreach


			Meetings with Utilities, Environmental and Energy Leaders in each state


			Proposal in June 2014; final action by June 2015, with state plans due by June 2016.


			EPA is on  track to meet the proposal schedule in the President’s Action Plan














EPA’s Role under the President’s Climate Action Plan











Navajo Generating Station














Insert map from Fletcher








*














			Based on our BART analysis, EPA has proposed that new controls at NGS to reduce NOx emissions:


			are cost-effective, 


			and would reduce the visibility impairment caused by NGS at 11 Class I areas.


			We also proposed two Alternatives that provide additional flexibility (Alternative 1 and an Alternative from the Technical Work Group on NGS) as “Better than BART”





*


Navajo Generating Station - EPA’s Proposals
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Proposed to require NGS to comply with an emission limit  for nitrogen oxides (NOx) of 0.055 lb/MMBtu within 5 years of final rule


This limit can be met with selective catalytic reduction (SCR) in combination with low NOx burners with separated over fire air (LNB/SOFA) installed and operated on all 3 units


We also proposed an Alternative to BART (Alternative 1) that credits NGS for early installation of LNB/SOFA (in 2009-2011) and proposes flexibility in the compliance date (to 2021 – 2023)


Total emissions reductions under Alternative 1 are greater than under our BART proposal (Better than BART)


1st Proposal (February 5, 2013)


*








*














Based on Alternative to BART put forth by the Technical Work Group on NGS (TWG Alternative)


TWG Alternative sets a cap in total NOx emissions over 2009-2044 and calls for closure of 1 unit by end of 2019 (or curtailment of electricity generation), and installation of SCR by end of 2030 on two units to meet limit of 0.07 lb/MMBtu


Two current owners (Los Angeles Department of Water and Power and NV Energy) intend to divest from NGS by 2019 due to state law in CA and NV


The 2009-2044 NOx cap ensures total emissions from TWG Alternative are less than under BART (TWG Alternative is better than BART)


2nd Proposal (October 22, 2013)


*








*














			Five Public Hearings held across the State of Arizona in November 2013


			Public Comment period ended January 6, 2014


			EPA evaluating the 77,000 comments received


			Final action expected this summer; Administrator signature required





NGS Status Update











Regional Haze in Arizona

















			Finalized AZ RH Phase I on Dec. 15, 2012; additional NOX controls on 3 coal-fired power plants via FIP- consent decree deadlines


			Finalized AZ RH Phase II (partial approval/partial disapproval of SIP) on July 30, 2013 – consent decree deadlines


			Worked with ADEQ on supplemental SIP revision which was proposed in May 2013 – finalized in July 30th action.


			Finalized action on Arizona 309 SIP





Regional Haze Activities in Arizona











			Final action on  AZ Regional Haze SIP was a partial approval/partial disapproval


			EPA required to prepare a FIP for those SIP elements that were disapproved


			FIP proposal published February 18, 2014


			BART determinations for four sources; Reasonable progress determinations for two cement plants


			Final action by June 27, 2014





    


Regional Haze Activities in Arizona











Current Legal Actions- Phase I


			Five parties have challenged the partial SIP disapproval and partial FIP in federal court


			Filed motions to stay FIP implementation 


			EPA has partially granted four petitions for reconsideration and is working to develop proposals to address the reconsiderations.    


			The Ninth Circuit denied the motions  to stay the FIP, but has not yet ruled on the merits of the petitioners’ claims. 





 














Current Legal Actions- Phase II


			No petitions for reconsideration


			Three parties challenged the partial disapproval in the Ninth Circuit


			Parties in the midst of filing briefs in  that case














2008 8-Hour Ozone Nonattainment Areas
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			Proposed approval of Phoenix – Mesa maintenance plan and redesignation request for 1997 standard (.08 ppm) published on March 26, 2014


			EPA intends to finalize this action prior to revocation of 1997 standard


			Phoenix does not meet current 8-hour ozone standard of 0.075 ppm


			Will be marginal area so a simplified SIP is due by July 2015; MAG preparing SIP








Ozone Status











			EPA in negotiation on deadline lawsuit which is impacting the ozone NAAQS schedule.


			At this time we can’t provide a date for the announcement of the revised ozone NAAQS.








Next Version of the Ozone Standard











2006 24-Hour PM2.5 Nonattainment Areas





Just mention that with the new 2012 PM2.5 standard- the majority of the US will be in attainment with implementationof federal rules except Region 9


*














Pinal and Nogales PM 2.5 Areas


			Clean Data Finding (2009-2011) for Nogales on January 13, 2013


			Clean Data Finding (2010-2012) for West Central Pinal County on September 4, 2013


			CDFs indicated that both these areas have attained the 2006 24-hour PM 2.5 NAAQS


			Suspends certain  planning requirements but does not redesignate to attainment














1987 24-Hour PM10 Nonattainment Areas
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			Found Phoenix 5% Plan complete by 8/9/12; turned off sanctions clock. 


			Reviewed and approved 131 exceptional events claims paving the way for action  on the 5% Plan


			EPA proposed approval of the 5% plan on Feb. 6, 2014 – consent decree deadline


			EPA also acting on rules associated with the 5% Plan; several published March 31, 2014 


			Final Action by June 2, 2014 – consent decree deadline 


			Very collaborative effort – model for future SIP actions (i.e., Pinal County)





Phoenix 5% PM-10 Plan











			Finished redesignation of Pinal County to nonattainment for PM-10 on May 22, 2012 


			ADEQ, Pinal County, and multiple stakeholders are working on the plan


			Technical work is progressing and control strategy discussions are underway


			EPA is participating during development stage = 5% Plan model


			EPA, ADEQ, and Pinal County have conference calls every two weeks








Pinal County PM-10 Plan











Future Challenges














			Hayden Pb redesignation proposed yesterday with letter to Governor; NPRM will have 30-day public comment period 


			Miami/Hayden SO2 nonattainment designations; SIPs due in April 2015


			Litigation on Regional Haze


			Replacing RH FIPs with SIP revisions, or revising current FIP


			EPA will propose on the ADEQ NSR Rule 


			SIP Backlog





			





What’s Next
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From: McKaughan, Colleen
To: Lee, Anita; Lyons, Ann
Subject: FW: Pages of NGS comments dealing with LNB
Date: Wednesday, May 14, 2014 11:31:00 AM
Attachments: 01 NGS comments 1-3-14.pdf


Miller-Sahu report - FINAL 12-31-13.pdf


I just received this.  It appears to be a resubmittal of what we already have in the record.
 


From: Stephanie Kodish [mailto:skodish@npca.org] 
Sent: Wednesday, May 14, 2014 11:19 AM
To: McKaughan, Colleen
Subject: Pages of NGS comments dealing with LNB
 
Colleen,
 
Apologies for this overdue email. I wanted to thank you, Administrator Blumenfeld and staff for our
 discussion the other week.
 
As follow-up on the question of low NOx burner credits, I attach comments we submitted on the
 proposed rulemaking for NGS. In the comments, discussion of the LNB credits is mainly found on p.
 20 – 31. The bulk of the discussion of the credits is p. 20 – 23; the remainder includes critique of the
 alternatives to postpone SCR and TWG more broadly. Those sections are elaborated in the Miller-
Sahu report, largely p. 8 – 12. Both are attached. I hope this is useful.
 
Best,
Stephanie
 
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=F37EB6F19D09495190CAD9CCA9EE8F62-CMCKAUGH

mailto:Lee.Anita@epa.gov

mailto:Lyons.Ann@epa.gov
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January 3, 2014 
 
 
 
Via Email, Followed by Overnight Mail 
 
 
Anita Lee (Air-2) 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street 
San Francisco, CA  94105-3901 
r9ngsbart@epa.gov 
 



Re: Regional Haze Requirements for Navajo Generating Station 
EPA Docket No. EPA-R09-OAR-2013-0009 



 
Dear Ms. Lee: 
 
 These comments are submitted on behalf of the National Parks Conservation Association, 
Sierra Club, Grand Canyon Trust, and Natural Resources Defense Council (the “Conservation 
Organizations”), regarding the U.S. Environmental Protection Agency’s (“EPA”) proposed 
source-specific Federal Implementation Plan (“FIP”) for the Navajo Generating Station, located 
on Navajo Nation tribal lands.  These comments address both EPA’s proposed FIP, published on 
February 5, 2013, see 78 Fed. Reg. 8,273, and the supplement to the proposed FIP, published on 
October 22, 2013, see 78 Fed. Reg. 62,509.  The Conservation Organizations agree with and 
fully support EPA’s determination that Selective Catalytic Reduction Technology (“SCR”) 
controls are Best Available Retrofit Technology (“BART”) for control of nitrogen oxides 
pollutants at the three units at the Navajo Generating Station (“NGS”) coal-fired power plant and 
that SCR technology is required under the Clean Air Act.  EPA should further require particulate 
matter controls under the Clean Air Act’s BART requirements. 
 



INTRODUCTION 



 The Conservation Organizations represent thousands of Arizonans, tens of thousands of 
residents throughout the Four Corners region, and hundreds of thousands of people throughout 
the nation that care deeply about protecting the air quality in our national parks and wilderness 
areas in Utah, Arizona, Colorado, and the Southwestern United States.  The Clean Air Act 
(“CAA”) imposes a legal obligation on states and EPA to abate haze pollution in our Class I 
Areas—156 iconic national parks and wilderness areas.  42 U.S.C. § 7491.  The CAA requires 
that the air quality in Class I areas be returned to natural conditions and requires the installation 
of the “best available retrofit technology” (“BART”) on polluting units at various haze-causing 
sources.  Id. § 7491(a), (b)(2).  Navajo Generating Station (“NGS”) is the largest coal-fired 
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power plant in the West in terms of generating capacity.  Emissions from NGS contribute 
significantly to haze pollution and attendant visibility impairment in the region’s Class I areas. 
 
 Emissions from NGS significantly impair visibility at over 11 national parks and 
wilderness areas throughout a multi-state region, including the Grand Canyon National Park and 
Bryce Canyon National Park, both prized for their natural vistas.  These Class I areas preserve 
the region’s inspiring landscapes, rare geologic formations, and diverse wildlife and vegetation.  
They also serve as living museums of our nation’s history.  Visitors from across the nation and 
globe are drawn to these lands and their tourist dollars benefit state and local economies—in 
2011, Grand Canyon National Park alone drew over 4 million visitors.  See 78 Fed. Reg. at 8275.  
Because of the magnitude of the impact that large, coal-fired electric generating units (“EGUs”) 
like NGS have on these amazing landscapes, Congress directed EPA to impose the “best” air 
pollution control requirements on these sources to help achieve the national goal of eliminating 
anthropogenic sources of visibility impairment. 
 
 The Conservation Organizations support EPA’s proposed BART determination of 
February 5, 2013 as the superior and only legally defensible approach to controlling nitrogen 
oxides (“NOx”), and note that the benefits of the proposed controls are in fact even greater than 
EPA estimated.1  Moreover, EPA should require fabric filter baghouses as BART for particulate 
matter (“PM”) pollutants from NGS.  Stamper TSD at 39-50.  Strong BART controls for NGS 
pollutants is consistent with EPA BART decisions for coal-fired EGUs throughout the nation and 
is the correct result under the CAA. 
 
 The Conservation Organizations strongly oppose the alternatives EPA also outlined on 
February 5 that would delay installing pollution controls (the “EPA Delay Alternative”).  Any 
such delay would be contrary to law and the facts before EPA.  Similarly, on October 22, 2013, 
EPA circulated for comment “The Working Group” (“TWG”) alternative (the “TWG 
alternative” or “SRP alternative”), which are laden with off-ramps and also would delay or avoid 
installing pollution controls.  Both the EPA and TWG alternatives provide significantly less 
visibility improvement than BART and as such are contrary to law.  Rather than requiring the 
best available technology for reducing pollution and making reasonable progress on restoring 
visibility, in approving these two alternatives EPA instead proposes to find that lengthy delays 
and unenforceable, vague outcomes would result in equivalent or better visibility improvements.  
The EPA and TWG alternatives do not comply with the law and fail to achieve enforceable 
visibility improvements equivalent to or better than the SCR controls found to be BART for 
NOx.  EPA’s claims that certain economic and Tribal Authority Rule considerations support 
                                                 
1 See Technical Support Document prepared by Victoria Stamper, enclosed with this letter 
(hereinafter the Stamper Technical Support Document will be referred to as “Stamper TSD”).  
The Technical Support Documents and experts’ reports prepared in support of these comments, 
and their exhibits, are provided on the CD enclosed with this letter and together they constitute 
the Conservation Organizations’ comments. 
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disregard, or unbounded elasticity, for the BART requirements in the CAA are unsupported and 
unsupportable. 
 
 The Conservation Organizations request that EPA require SCR control of NOx pollutants 
and fabric-filter baghouses for PM pollutants as the best system of pollutant controls for NGS 
and require such controls be in operation as expeditiously as possible which is 2018. 
 



BACKGROUND 



I. THE CLEAN AIR ACT’S REGIONAL HAZE PROGRAM 



 Congress established “as a national goal the prevention of any future, and remedying of 
any existing, impairment of visibility in the mandatory class I Federal areas which impairment 
results from manmade air pollution.”  42 U.S.C. § 7491(a)(1).  In order to protect their “intrinsic 
beauty and historical and archeological treasures,” the regional haze program establishes a 
national regulatory floor and requires states or tribes to design and implement programs at least 
as stringent as this floor to curb haze-causing emissions located within their jurisdictions.2  To 
implement the regional haze program, a state or tribe is required to design an implementation 
plan to reduce, and ultimately eliminate, haze from air pollution sources within its borders that 
may reasonably be anticipated to cause or contribute to visibility impairment for any protected 
area located within or beyond that state’s boundaries.  When a haze plan fails to establish a 
program that is at least as stringent as the national floor, or where EPA assumes jurisdiction as is 
the case with NGS, EPA has an obligation to promulgate a FIP.  See 42 U.S.C. § 7410(c)(1).3 
 
 Each FIP must provide “emission limits, schedules of compliance and other measures as 
may be necessary to make reasonable progress towards meeting the national goal.”  42 U.S.C. 
§ 7491(b)(2).  Two of the most critical requirements for a regional haze FIP are requirements for 
(1) the installation of BART technology for delineated major stationary sources of pollution and 
(2) a long-term strategy for making reasonable progress towards the national visibility goal.  
40 C.F.R. § 51.308(d)(1)(i)(B).  The FIP must be designed to make reasonable progress towards 



                                                 
2 See H.R. Rep. No. 95-294, at 203-04 (1977). 
3 Congress granted EPA authority to treat Indian tribes in the same manner as states where 
appropriate, and directed EPA to promulgate rules specifying for which provisions of the CAA it 
is appropriate to treat tribes as states.  See 42 U.S.C. § 7601(d).  Pursuant to this authority, EPA 
issued the Tribal Authority Rule (“TAR”), 40 C.F.R. pt. 49.  Under the TAR, EPA found it 
appropriate for tribes to develop Tribal Implementation Plans (“TIP”) to administer the 
requirements of the CAA, similar to State Implementation Plans developed by states.  EPA also 
determined that it has the authority to develop a FIP when a tribe has not submitted a TIP or has 
submitted a TIP that EPA determines is inadequate.  See 40 C.F.R. § 49.11.  The NGS is located 
on the Navajo Nation.  The Navajo Nation deferred to the EPA to promulgate a FIP for NGS. 
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achieving natural visibility conditions in the affected Class I areas by 2064, when considered in 
conjunction with area SIPs.  See id. 
 
 BART limits are required for major stationary sources such as NGS that were in 
existence on August 7, 1977 and began operating after August 7, 1962, and that emit air 
pollutants that may reasonably be anticipated to cause or contribute to any impairment of 
visibility in a Class I area.  42 U.S.C. § 7491(b)(2)(A).  The term “major stationary source” is 
defined as a source that has the potential to emit 250 tons or more of any pollutant and falls 
within one of 26 categories of industrial sources defined by the Act.  42 U.S.C. § 7491(g)(7).  A 
source is subject to BART if it meets the above criteria and is responsible for an impact on 
visibility in a Class I area of 0.5 deciview or more.  40 C.F.R. Part 51, Appendix Y.  BART must 
be installed and operated no later than five years after the FIP approval.  Id. § 51.302(c)(4)(iv). 
 
 BART is defined by the CAA and EPA regulation as: 



an emission limitation based on the degree of reduction achievable through the 
application of the best system of continuous emission reduction for each pollutant 
which is emitted by an existing stationary facility.  The emission limitation must 
be established, on a case-by-case basis, taking into consideration the technology 
available, the costs of compliance, the energy and nonair quality (sic) 
environmental impacts of compliance, any pollution control equipment in use or 
in existence at the source, the remaining useful life of the source, and the degree 
of improvement in visibility which may reasonably be anticipated to result from 
the use of such technology. 



 
40 C.F.R. § 51.301; 42 U.S.C. § 7491(g).  This definition establishes the framework for 
conducting a BART analysis.  The agency must first identify the “best system of continuous 
emission reduction” for each relevant pollutant, which often produces a list of technologies that 
can be employed.  Id.  Once the best technology (or technologies) is selected, the agency should 
then apply the five-factor test (from the statute, incorporated into the regulation) to determine the 
best emission limitation achievable by that technology. 
 
 As will be discussed more fully below, BART for NGS is the emission limitation based 
on the best NOx control which is achieved with Selective Catalytic Reduction (“SCR”) 
technology plus combustion controls in the form of Low NOx Burners/Separate Over-Fired Air 
(“LNB/SOFA”) technology.  EPA’s initial proposed finding that SCR plus LNB/SOFA is BART 
for NGS is correct (and in fact, the benefits from these pollutant technologies are greater, and the 
costs lower, than EPA initially estimated).  EPA’s proposed findings that alternatives that allow a 
lengthy or even indefinite delay in installing SCR are “better than BART” are inaccurate, 
inconsistent with the CAA, and are arbitrary and capricious.  The statute and regulation do not 
permit EPA to postpone installation of BART controls, much less indefinitely as proposed under 
the TWG Alternative.  Doing so is contrary to the plain intent and purpose of the CAA which 
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mandates that antiquated, obsolete pollution sources that foul Class I areas install the best 
emission controls within five years of a final BART determination to help achieve the 
elimination of haze pollution in Class I areas. 
 
 By proposing to approve a delay alternative that extends the compliance deadline and 
significantly raises the BART emission limits, EPA effectively exempts NGS from actual BART 
requirements.  A delay in BART installation will result in emissions rates significantly higher 
than is allowed under the CAA and results in significant, continuing air pollution and visibility 
impairment in over 11 of our nation’s most prominent national parks and wilderness areas, 
including the Grand Canyon.  BART is a mandatory measure that must be implemented to 
achieve reasonable progress toward restoration of natural visibility conditions.  The CAA 
expressly requires the adoption of SIPs or FIPs that “contain such emission limits, schedules of 
compliance and other measures as may be necessary to make reasonable progress toward 
meeting the national goal . . . including” installation and operation of BART at BART-eligible 
sources that emit any air pollutant which may reasonably be anticipated to cause or contribute to 
visibility impairment in any Class I area.  42 U.S.C. § 7491(b)(2)(A) (emphasis added).4 
 
II. IF PROPERLY IMPLEMENTED, THE REGIONAL HAZE PROGRAM PROVIDES 



ENVIRONMENTAL, PUBLIC HEALTH, AND ECONOMIC BENEFITS THAT FAR 
OUTWEIGH ANY COSTS. 



 Pollutants that cause visibility impairment to national parks and wilderness areas are the 
same pollutants that harm public health.  Haze pollutants include NOx, SO2, PM, ammonia, and 
sulfuric acid.  NOx reacts with ammonia, moisture, and other compounds to form particulates 
that can cause and worsen respiratory diseases, aggravate heart disease, and lead to premature 
death.5  In addition, NOx is a precursor to ground level ozone, which is associated with 
respiratory diseases, asthma attacks, and decreased lung function.6  Similarly, SO2 increases 
asthma symptoms, leads to increased hospital visits, and can form particulates that aggravate 



                                                 
4 The only permissible exception from BART is when EPA, by rule promulgated with sufficient 
notice and opportunity for public comment, determines that the source does not either by itself or 
in combination with other sources “emit any air pollutant which may reasonably be anticipated to 
cause or contribute to a significant impairment of visibility in any mandatory class I federal 
area.”  Id. § 7491(c)(1) (emphasis added).  Further, the appropriate Federal Land Manager or 
managers must agree with the exemption before it can go into effect.  Id. § 7491(c)(3).  No 
Federal Land Manager has so agreed. 
5 See Technical Support Document regarding health impacts of coal plants and NGS authored by 
Dr. George D. Thurston, enclosed on accompanying cd (hereinafter referred to as the “Thurston 
TSD”).  See also (EPA, Health—Nitrogen Dioxide, http://www.epa.gov/air/nitrogenoxides/ 
health.html (last visited Dec. 23, 2013)). 
6 Thurston TSD at pp. 11-18. 
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respiratory and heart diseases and cause premature death.7  PM can penetrate deep into the lungs 
and cause a host of health problems, such as aggravated asthma, chronic bronchitis, and heart 
attacks.8 
 
 EPA has estimated that in 2015, full implementation of the Regional Haze Rule 
nationally will prevent 1,600 premature deaths, 2,200 non-fatal heart attacks, 960 hospital 
admissions, and over 1 million lost school and work days.9  The Regional Haze Rule and plans 
thereunder will result in health benefits valued at $8.4 to $9.8 billion annually.10  NGS is the 
source of significant amounts of harmful pollutants.  Using the mapping tool created and used by 
EPA, Dr. Thurston conservatively estimates that enforcement of BART requirements at NGS 
will result in total economic health benefits of $14 to $35 million per year.  Thurston TSD at 
p. 21.  Delays in implementing BART requirements simply continue the toll on human health 
and productivity to the entire region’s detriment.  Thurston TSD at p. 22. 
 
 These same haze-causing emissions also harm terrestrial and aquatic plants and animals, 
soil health, and moving and stationary waterbodies—entire ecosystems—by contributing to acid 
rain, ozone formation, and nitrogen deposition.  Nitrogen deposition, caused by wet and dry 
deposition of nitrates derived from NOx emissions, causes well-known, adverse impacts on 
ecological systems; in some places saturation of the soil already exceeds the “critical load” the 
ecosystem can tolerate.11  Acid rain causes acidification of lakes and streams and can damage 
certain types of trees and soils.  In addition, acid rain accelerates the decay of building materials 
and paints, including irreplaceable buildings, statues, and sculptures that are part of our nation’s 
cultural heritage.”12 
 
 Rigorously addressing visibility and, more specifically, visibility-impairing pollutants, 
leads to significant benefits and avoids the serious negative consequences outlined above.  
Across the country, national parks and wilderness areas are of great natural and cultural value 



                                                 
7 Thurston TSD; (EPA, Health – Sulfur Dioxide, http://www.epa.gov/air/sulfurdioxide/ 
health.html (last visited Dec. 23, 2013)). 
8 Thurston TSD, at pp. 3-11.  See also (EPA, Health & Environment—Particulate Matter, 
http://www.epa.gov/air/particlepollution/health.html (last visited Dec. 23, 2013)). 
9 Exhibit 1 (EPA, Fact Sheet—Final Clean Air Visibility Rule, http://www.epa.gov/visibility/ 
fs_2005_6_15.html (last visited Dec. 30, 2013)). 
10 Id. 
11 See, e.g. (NPS, Air Pollution Impacts Rocky Mountain National Park, http://www.nature.nps. 
gov/air/permits/aris/romo/impacts.cfm (last visited Jan. 2, 2014)). 
12 (EPA, Effects of Acid Rain, http://www.epa.gov/acidrain/effects/index.html (last visited 
June 19, 2012)). 
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and are also engines for sustainable local capital.  For example, in 2008, National Park Service 
units received over 274 million visits accounting for over $2.5 billion in revenue.13  National 
parks support $13.3 billion in local private-sector economic activity and 267,000 private-sector 
jobs.14  They attract businesses and individuals to the local area, resulting in economic growth in 
areas near parks that is an average of 1 percent per year greater than statewide rates over the past 
three decades.15  National parks generate more than four dollars in value to the public for every 
tax dollar invested.16  This tourism is a critical component of the economy of Arizona, Utah, and 
the Southwestern United States.  For example, in 2010, Grand Canyon National Park generated 
over 4.3 million recreation visits, in excess of $428 million in local spending, and more than 
6,100 jobs.17 
 
 Finally, requiring antiquated facilities to install pollution control technologies is a job-
creating mechanism in itself.  Each installation creates short-term construction jobs as well as 
permanent operations and management positions.18 
 
III. NAVAJO GENERATING STATION’S IMPACT ON CLASS I AREAS 



 Emissions from NGS negatively impact 11 Class I areas within 300 km of the plant in 
Arizona, Utah, and Colorado (Arches National Park, Bryce Canyon National Park, Canyonlands 
National Park, Capitol Reef National Park, Grand Canyon National Park, Mazatzal Wilderness 
Area, Mesa Verde National Park, Petrified Forest National Park, Pine Mountain Wilderness 
Area, Sycamore Canyon Wilderness Area, and Zion National Park). 19  Based on EPA’s 
                                                 
13 See (National Park System—Summary: 1990 to 2008 http://www.census.gov/compendia/ 
statab/2010/tables/10s1215.pdf (last visited Jan. 2, 2014)). 
14 Exhibit 2 (Hardner and Gullison, “The U.S. National Park System, An Economic Asset at 
Risk” (Nov. 2006) [prepared for the National Parks Conservation Association]. http://www. 
npca.org/assets/pdf/NPCA_Economic_Significance_Report.pdf (last visited Dec. 30, 2013). 
15 Id. 
16 Id. 
17 Exhibit 3 (Headwaters Economics, National Park Service Units: Economic Impacts of 
Visitation and Expenditures, http://headwaterseconomics.org/apps-public/nps/impacts/ (last 
visited Dec. 12, 2013). 
18 See, e.g., Exhibit 4 (New Jobs—Cleaner Air: Employment Effects Under Planned Changes to 
the EPA’s Air Pollution Rules.  Ceres & James Heintz, Political Economy Research Institute, 
University of Massachusetts (Feb. 2011)); see also (Ian Goodman & Brigid Rowan, Employment 
Impacts of Air-Pollution Controls at North Dakota Coal Plants (Nov. 2011) [prepared for Sierra 
Club], available at http://www.healthnothaze.com (last visited June 19, 2012). 
19 It should be noted that while EPA limits its BART review to Class I areas within 300 km of 
NGS, NGS also likely adversely affects air quality in a number of Class I areas just beyond the 











 
 
Anita Lee 
January 3, 2014 
Page 8 
 
 
modeling, NGS has a substantial impact on visibility in many of these areas.  For example, the 
Grand Canyon National Park, located only 29 kilometers from NGS, suffers 8.4 deciviews of 
visibility impairment due to the NOx pollutants from NGS.20  Capitol Reef National Park and 
Canyonlands National Park suffer 7.7 and 6.0 deciviews of visibility impairment due to NOx 
from NGS, respectively, and the total visibility impairment at all 11 of these Class 1 areas 
attributable to NOx from NGS is 48 deciviews.21  Each of the 11 Class 1 areas suffer visibility 
impairment due to NOx from NGS of over 1 deciview.22  National Park Service modeling shows 
NGS baseline impacts (decreases) to visibility at Capitol Reef and Grand Canyon National Parks 
of more than 6 deciviews; some of the worst impacts from a single coal plant to a national park 
in the nation.  See EPA Technical Support Document, Table 35, p. 110.  At Canyonlands 
National Park, the Class 1 area with the baseline most impacted by NOx from NGS, pollutants 
from NGS pollute the air an average 130 days every year.  That is, one-third of the year, NGS’s 
pollution obscures the air in Canyonlands to a degree readily-perceived by any human visitor.23  
Under EPA’s regulations it takes only .5 deciviews of negative impact to a single Class I area for 
a major source to be subject to BART.  Plainly, NGS is a huge stain on our national parks and 
wildernesses in the southwest. 
 
 The Regional Haze Rule establishes a target for achieving natural visibility conditions at 
all Class I areas by 2064, within 50 years.  Dramatic reductions in visibility impairment 
attributable to NGS are clearly a prerequisite to meeting this goal.24  EPA must limit NGS 
emissions to enable national parks and wilderness areas affected by NGS to achieve reasonable 
progress towards Congress’ stated visibility goal; likewise EPA has a duty to take all reasonable 
measures to adequately temper NGS’s contribution to visibility impairment. 



                                                                                                                                                             
300 km boundary.  Black Canyon of the Gunnison National Park and Weiminuche, La Garita, 
Wet Elk, Superstition, and Sierra Ancha Wilderness Areas are all within 400 km of NGS and 
would likely experience improved air quality as a result of BART pollutant controls at NGS.  
Stamper TSD at p. 35. 
20 78 Fed. Reg. at 8,287. 
21 Id. 
22 Id.  At 1 deciview, the “smog effect” of the pollution is obvious.  It should also be noted that 
particulate matter (“PM”) also likely affects these Class I areas but because EPA has incorrectly 
assumed it need not address particulates, the precise nature or level of particulate contribution to 
the haze problem has not been identified by EPA.  It is likely that NGS’ negative impact on these 
Class I areas is even greater than disclosed by EPA when PM is also accounted for. 
23 Id. 
24 It must also be noted that absent timely reductions in NGS emissions, it will be nearly 
impossible to know what other sources in the region must do in the first implementation phase 
(by 2018) of SIP revisions. 
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DISCUSSION AND ARGUMENT 



I. OVERVIEW OF EPA PROPOSALS. 



 On February 5, 2013, EPA published is proposed BART determination for NOx 
emissions from NGS.  78 Fed. Reg. 8,274.  In the February determination, EPA found, under the 
TAR, that BART for NGS NOx emissions was necessary and appropriate, consistent with the 
requirements of the CAA.  78 Fed. Reg. at 8,279.  See also 40 C.F.R. § 49.11.  EPA applied the 
BART five-factor test set forth in the CAA and EPA regulation and as a result, finds that SCR, in 
combination with Low NOx Burners/Separated Overfired Air (“LNB/SOFA”), can achieve 0.05 
lb/MMBtu with an emission limit of 0.07-0.08 lb/MMBtu on a 30-day rolling average.  78 Fed. 
Reg. at 8,280.  This combination gives the largest reduction in NOx pollutants and the best 
visibility improvement to the 11 affected Class 1 areas and as such, EPA finds that it is BART 
for NGS NOx emissions.  78 Fed. Reg. at 8,287-88.  EPA also found, incorrectly in the view of 
the Conservation Organizations, that PM at NGS is “well-controlled” and therefore made no 
BART determination regarding PM and proposed no new controls or emission limits for PM 
pollutant emissions at NGS.  78 Fed. Reg. at 8,279. 
 
 Also on February 5, 2013, EPA, claiming concern regarding potential economic impacts 
of NGS’ owners/operators choosing to shut the plant down rather than install the required BART 
controls, requested comment on an alternative that would delay installation of the BART 
controls.  78 Fed. Reg. at 8,288.  Specifically, instead of requiring that BART be installed as 
expeditiously as possible as is required in EPA regulations (here all three units no later than 
2018), EPA proposed allowing NGS to delay installation of SCR until 2021 for one unit, 2022 
for the next, and the third in 2023.  Id.  (Variations on this proposal delayed installation even 
further).  78 Fed. Reg. at 8,290.  (hereinafter the “Delay Alternative”).  EPA justified the 
February Delay Alternative by applying a “total emissions” or NOx cap concept and claiming 
that, taking into account the “early” adoption of LNB/SOFA, the total NOx emissions from NGS 
would still be within an acceptable range.  78 Fed. Reg. at 8,289-90.  EPA did not model the 
impacts of the delay or NOx cap alternative on the Class I areas impaired by NGS emissions. 
 
 Finally, on October 22, 2013, EPA supplemented its February 2013 proposal.  EPA stated 
that it had evaluated an alternative proposal for NOx emissions control (or delayed control) at 
NGS by a group of stakeholders known as the Technical Working Group (“TWG”).  In its 
October 2013 supplement, EPA proposed to find that the TWG alternative is “better than 
BART.”  78 Fed. Reg. at 62509.  The TWG alternative relied on a lifetime cap of NOx emissions 
over 2009 to 2044 and proposed to maintain NOx emissions within that cap but did not specify a 
particular scenario (or even handful of scenarios) for doing so.  78 Fed. Reg. at 62513-15.  The 
TWG alternative is extremely varied and results in an almost limitless number of scenarios, none 
of which are enforceable.  EPA baldly stated that it believed the NOx cap would result in greater 
reasonable progress than EPA’s proposed BART determination toward the national visibility 
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goal in the 11 Class 1 areas polluted by NGS, 78 Fed. Reg. at 62,518, but again, neither the 
TWG nor EPA has completed modeling of the TWG alternative to determine impacts on 
visibility in affected Class I areas to verify or support that statement.25 
 
 The Conservation Organizations are sensitive to the political desire of a number of the 
interested parties and EPA to settle all issues related to NGS with a “package deal” under the 
BART rubric.  While the Conservation Organizations share the desire to identify and support a 
comprehensive plan to conclusively address NGS pollution with an enforceable solution, the 
Conservation Organizations do not believe that desire to resolve the myriad NGS issues should 
lead to EPA absolving NGS from legal obligations to reduce pollutants impairing visibility in 
national parks and wilderness areas.  BART is NGS’s legal obligation and any “package deal” 
must comply with that obligation. 
 
 The Conservation Organizations fully support EPA’s initial determination that SCR 
controls for NOx, installed as expeditiously as possible (which is not later than 2018) is BART 
for NGS and is the correct result under the law.26  The Conservation Organizations further 
support EPA’s determination of BART for NGS as the correct result for the health of area 
residents.  EPA’s Delay Alternative is not BART nor “better than BART” and the TWG 
alternative is wholly outside the boundaries of the law as not accomplishing even the barest goals 
of the Clean Air Act and it is not enforceable. 
 
II. EPA CORRECTLY DETERMINED THAT A NOX BART DETERMINATION FOR 



NGS IS “NECESSARY AND APPROPRIATE.” 



 EPA is proposing to find, pursuant to the TAR, that a BART determination for NOx for 
NGS is “necessary and appropriate.”  See 78 Fed. Reg. at 8,279.  See also, 40 C.F.R. § 49.11.  
NGS is plainly subject to BART under the statutory and regulatory criteria and it is a huge 
source of pollutants (the largest coal-fired power plant in the West) in close proximity to a large 
number of Class I areas.  78 Fed. Reg. at 8,275.  See also 2008 Comments from National Park 
Service (“NPS”).  It significantly pollutes the air in over 11 national parks and wildernesses.  In 



                                                 
25 EPA also claims, with no authority, that the TWG Alternative will somehow absolve NGS of 
its haze obligations related to any Reasonably Attributable Visibility Impairment (“RAVI”) 
finding that may be made for NGS.  78 Fed. Reg. at 62, 513, n.21.  This is absolutely incorrect.  
RAVI and BART are two distinct and separate regulatory obligations under the CAA and, most 
importantly, the TWG Alternative satisfies neither one. 
26 As set forth in detail below and in the Stamper TSD and the Report by David Marcus (on 
enclosed cd), the evidence supporting EPA’s determination that SCR is BART for NOx control at 
NGS is even stronger than discussed by EPA.  Further, also as set forth in more detail below, the 
Conservation Organizations argue that BART is also necessary for the control of particulates at 
NGS. 
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fact, the Federal Land Managers and EPA have known that NGS is a significant contributor to 
and cause of visibility impairment in national parks for a very long time.  See e.g., 56 Fed. Reg. 
50,172 (Oct. 3, 1991) (EPA finds NGS emissions contribute to visibility impairment in Grand 
Canyon National Park); 74 Fed. Reg. 44313, 44316, 44,331-32 (Aug. 28, 2009).  Even after 
installation of LNB/SOFA at NGS, it remains the third-largest emitter of haze pollutants in the 
West.  See Stamper TSD at p. 1 (from data from EPA Clean Air Markets Database.)  
Significantly, according to EPA itself, Congress mandated heightened protection for the air 
quality in Class I areas like the Grand Canyon and Canyonlands National Parks—two of the 
many national treasures that are dirtied by the pollutants from NGS.  BART for NGS is 
necessary and appropriate under the facts and the requirements of the Clean Air Act and it is 
long past due. 
 
III. EPA CORRECTLY IDENTIFIED THE INSTALLATION OF SCR PLUS LNB/SOFA 



AS BART FOR CONTROL OF NOx EMISSIONS FOR ALL NGS UNITS. 



 Evidence supporting the determination that SCR is BART for the control of NOx 
pollutants at NGS is strong.  EPA made the correct decision under the facts and the law when it 
proposes to find that SCR, coupled with LNB/SOFA is BART for the control of NOx pollution 
from NGS and in fact, the evidence supporting EPA’s determination is even stronger than set 
forth by EPA in its decision.  SCR with LNB/SOFA is capable of much better pollutant removal, 
at lower costs, than outlined in EPA’s BART determination, demonstrating that EPA’s 
determination to require SCR plus LNB/SOFA as BART for NOx emissions at NGS is proper 
and well justified.  SCR with LNB/SOFA is the most effective and cost-effective pollutant 
removal technology with significant visibility benefits to all affected Class I areas, both singly 
and cumulatively.  As such SCR with LNB/SOFA is BART for NOx removal at all NGS units. 
 



A. SCR Performs Even Better for NOx Removal (0.04 lb/MMBtu) Than Found by 
EPA. 



 As detailed in the Stamper TSD and in the Miller/Sahu Technical Support Document 
(“Miller/Sahu TSD”), SCR typically is designed for even better NOx removal than identified in 
EPA’s decision.  SCR is typically designed for and is achieving 90% NOx removal, not the 
approximately 75% identified in EPA’s draft determination.27  Stamper TSD at pp. 3-5 (citing to 



                                                 
27 It should be noted that EPA used a proper NOx emissions baseline when determining BART in 
this case.  In accordance with its own regulations and guidelines, EPA properly considered NGS 
NOx emissions from the time period of 2001-2003 for its analysis.  78 Fed. Reg. at 8,284-85.  
This baseline does not include the “voluntary” installation of the LNB/SOFA at a later date.  It is 
important for EPA to use baseline emissions data that are consistent across EGUs in order to 
consistently assess a technology’s performance.  EPA then later takes existing controls into 
account in the cost analysis where they are properly considered, because costs are a more source-
specific factor.  This method also helps ensure that EGUs do not try to game the system with 
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various SCR-vendor representations).  Many other EGUs that have installed SCR are achieving 
90% NOx pollutant removal with emission rates at 0.04 lb/MMBtu, Stamper TSD at pp. 6-8, and 
that same level of removal should be required as BART at NGS.  Stamper TSD at p. 9.28  Most 
recently, in its FIP for the San Juan Generating Station in New Mexico, EPA determined that 
SCR was the most cost-effective pollution control for NOx and imposed a NOx BART emission 
limit of 0.05 lb/MMBtu on a 30 boiler-operating-day average basis.  Stamper TSD, pp. 7-8.  
Moreover, in its response to comments on the San Juan BART determination, EPA confirmed 
that several EGUs have achieved NOx emission rates of 0.05 lb/MMBtu or lower, citing to actual 
emission rates at Seminole Units 1 and 2, Morgantown Units 1 and 2, and Cope Generating 
Station.  Id.  The Dry Fork plant in Wyoming has never emitted NOx higher than 0.04 lb/MMBtu 
on a 30-boiler-operating-day average basis.  Stamper TSD, pp. 6 and 8. 
 
 The Conservation Organizations have also corrected a number of EPA’s calculations, 
further demonstrating that SCR as BART will perform much better than EPA has indicated.  The 
Conservation Organizations have used properly-updated emissions data, have corrected for 
EPA’s improper use of 30-day limits as annual rates, and have based their calculations on 
installation of SCR “as expeditiously as possible” (by 2018).  Miller/Sahu pp. 3-6.  The effect of 
these corrections shows that BART performance improves by approximately 26% over EPA 
estimates.  Sahu/Miller p. 7. 
 
 Because SCR has been demonstrated to perform much better than proposed here, EPA’s 
BART determination is plainly conservative.  Based on the capabilities of SCR as demonstrated 
by vendor materials and requirements and actual operations at other EGUs around the country, 
EPA should have evaluated costs and visibility benefits of SCR systems designed to meet, in 
combination with the already-installed LNB/SOFA, NOx limits no higher than 0.04 lb/MMBtu 
on a rolling 30-boiler-operating-day average basis.  A NOx limit of 0.04 lb/MMBtu is 
conservative representing 83% removal across the SCR systems that would be instated at the 
NGS units and as such it would provide a reasonable margin of operating safety for the owners 
and operators of NGS. 
 



B. SCR is Even More Cost-Effective at NGS Than Demonstrated by EPA. 



 EPA’s determination that SCR coupled with LNB/SOFA at all NGS units is BART for 
NOx removal is fully supported, and again, is very conservative in that EPA overestimated a 
number of costs associated with installation and operation of SCR at NGS.  EPA properly 



                                                                                                                                                             
early “voluntary” installation of less than best pollutant controls to try and make best controls 
later look less effective.  See also, Miller/Sahu pp. 4-5. 
28 See also, Exhibit 5 (ICAC SCR White Paper) at pp. 7-8, discussing the long history and use of 
SCR by many facilities in the United States and Europe, where SCR is performing well at 90% 
pollutant removal efficiencies.  SCR is well-known, well-utilized pollutant control technology. 
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adjusted some of the cost estimates submitted by Salt River Project (“SRP”) as improper or not 
allowed under accepted methodologies.  For example, EPA made revisions to the Sargent & 
Lundy report to exclude certain costs not properly allowed in BART analysis.  Stamper TSD at 
p. 10.  EPA also properly used a lower interest rate than that used by SRP in the amortization of 
capital costs.  EPA used 7% instead of SRP’s very-inflated and unsupported 9.8%.  While EPA’s 
interest rate is more accurate, it is still very conservative in that an even lower rate would be 
proper.  Id.  EPA also properly excluded costs of other pollutant-control technologies that had 
been inserted by SRP into cost estimates for SCR as the inclusion of costs for other pollutant 
control technologies improperly inflated the costs of SCR.  Id. 
 
 While EPA’s cost effectiveness determination is well-supported, a number of errors 
and/or inconsistencies contribute to EPA still overestimating costs of SCR at NGS meaning that 
SCR is even more cost-effective than determined by EPA. 
 
 First, SRP grossly overestimated outage costs associated with installation and “pre-
installation” work that is unsupported, often inflated, and should have been excluded under the 
same rationale that EPA excluded cost of other pollutant control technologies.  See Stamper TSD 
pp. 11-12.  Second, SRP and EPA overestimated catalyst costs for SCR.  The cost used by SRP 
is almost twice the low end of the range that vendors have typically quoted for catalyst costs.  
Stamper TSD p. 13.  Moreover, accepting SRP’s very high catalyst cost is inconsistent with 
BART determinations elsewhere.  In its analysis of BART for NOx control at Colstrip Units 1 
and 2 in Montana, EPA relied on a 2010 study showing catalyst prices as low as $4,000/m3 with 
average prices at $5,000-6,000/m3, not the inflated $8,000/m3 claimed by SRP.  Id.  Third, EPA 
relied on SRP’s improper statement of the cost of auxiliary power; SRP relied on market rates 
which are in excess of the busbar cost.  Stamper TSD p. 14. 
 
 Similarly, EPA failed to correct SRP’s overstatement of the annualized capital costs in a 
number of ways.  Stamper TSD pp. 14-15.  The assumed lifetime of an SCR system for NGS 
should be at least 30, not 20 years.  A thirty-year lifetime for SCR is itself very conservative as 
many SCRs installed in Europe in the 1980s are still in operation today.  An analysis prepared by 
Black & Veatch for another facility assumed a 40-year lifetime for SCR.  Stamper TSD p. 15.  In 
fact, the lifetime of an SCR retrofit is generally set equal to the remaining useful life of the 
facility—in this case 2044.  Id.  There is no support in the record for SRP’s assertion of a 20-year 
lifetime and the cost assumptions associated with it. 
 
 EPA also used an interest rate for cost of capital that is too high, even after it corrected 
for SRP’s inflated rate.  EPA utilized 7% noting that it is the “social” interest rate and that the 
social rate is proper for analyzing BART.  EPA’s 7% rate is still too high, however, because the 
Office of Management and Budget (“OMB”) has recently published a social interest rate of 2.8% 
for a 20-year amortization period.  EPA’s Control Cost Manual directs using the social interest 
rate set by OMB.  Stamper TSD p. 16.  And, in fact, it is uncertain that the social interest rate is 
the correct rate to use in a BART determination because cost effectiveness determinations for 
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BART do not appear to fall within the scope of “cost analyses related to government regulations” 
where the social interest rate is appropriate.  Rather, a source-specific rate of interest—the rate at 
which NGS can borrow—may be the correct rate to use in this BART determination.  Stamper 
TSD p. 17.  That interest rate appears to properly fall within a range of 2.9% (the cost of capital 
for SRP) and 4.9% (the cost of capital for Arizona Public Service).  Stamper TSD pp. 24-25.  In 
any of these cases, the proper interest rate is well below the 7% that EPA used. 
 
 By correcting for the underestimate of SCR performance, and correcting for 
overestimates of various costs associated with SCR, the Conservation Organizations demonstrate 
that SCR is even more cost-effective than estimated by EPA.  The Conservation Organizations 
conservatively assumed 80 to 84% NOx pollutant removal at each of the three NGS units with 
the installation of SCR (using the proper 2001-2003 baseline, Stamper TSD p. 26) and then 
adjusted costs to: 1) make the method used consistent with the overnight costing methodology in 
EPA’s Control Cost Manual; 2) account for a more-accurate catalyst cost; 3) move auxiliary 
power costs into operations and maintenance and use a more accurate cost per unit of electricity; 
4) adjust the cost of reagent such that it is not inflated; 5) use a proper, lower interest rate of 
4.9% (the most conservative rate that is correct); and 6) adjust the lifetime of the SCR controls to 
reflect 30, not 20 years.  See Stamper TSD pp. 20-26.  EPA properly found that SCR plus 
LNB/SOFA is cost-effective at NGS at $2,240 per ton of NOx removed (at an emission rate of 
0.05 lb/MMBtu.)  The corrected cost-effectiveness shows that SCR is even more cost effective 
than determined by EPA: $1,412 per ton for Unit 1, $1,331 per ton for Unit 2, and $1,497 per ton 
for Unit 3.  See Table 2, Stamper TSD p. 28.  And even assuming only a 20-year lifetime for 
SCR, the cost-effectiveness is even better than estimated by EPA.  Id. 
 
 Plainly, EPA’s determination that SCR plus LNB/SOFA is BART for NOx control at 
NGS is the correct, fully-supported and fully-supportable decision. 
 



C. The Visibility Benefits of SCR Are Higher Than Modeled by EPA. 



 The visibility benefits to 11 national parks and wilderness areas of SCR pollutant controls 
at NGS are likely even greater than those modeled by EPA due to the incorrect assumptions 
outlined above regarding SCR performance, coupled with some unwarranted assumptions 
regarding sulfate emissions made by EPA when assessing SCR. 
 
 In analyzing SCR at NGS, EPA overestimated the potential increase in sulfate emissions 
that may come with the addition of SCR controls.  First, EPA assumed a higher conversion rate 
across the catalyst than that used by Sargent & Lundy.  The conversion rate used by EPA is high 
when compared to other examples of SCR systems designed for 80 to 90% NOx control.  Other 
EGUs have installed (or are planning to install) SCR systems utilizing low SO2 to SO3 
conversion catalysts designed to achieve 80 to 90% NOx control.  See Seminole, Morgantown, 
Cope, and San Juan examples in Stamper TSD pp. 32-33.  See also, Exhibit 5.  To be consistent 
with EPA’s own modeling for the San Juan plant, EPA should have assumed a conversion rate 
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no higher than 0.5%.  Stamper TSD p. 33.  Similarly, EPA appears to have erroneously used a 
higher coal sulfur content than SRP has indicated is actually used at NGS.  EPA should correct 
its calculations to reflect a 0.593% sulfur content, not the 0.772% that EPA appears to have used 
in its calculations.  With more realistic sulfate rates modeled for the SCR at NGS scenarios, the 
visibility benefits of SCR technology at NGS would be even greater than modeled by EPA. 
 
 Even with errors in SCR performance and sulfate emissions, EPA modeling shows 
significant visibility benefits from SCR at NGS far in excess of any other control technologies.  
NGS is a huge source of air pollution to many national parks and wilderness areas.  NGS is just 
29 km from the northern reach of Grand Canyon National Park.  There are 11 Class I areas 
within 300 km of NGS (and a number more negatively affected by pollutants from NGS within a 
range of 520 km, see modeling spreadsheets attached to Miller/Sahu TSD).  All of them are 
polluted from NGS emissions, many to a very significant degree.  EPA’s modeling, even with 
the errors identified above, showed the greatest visibility benefits to these Class I areas, both 
singly and cumulatively, with SCR plus LNB/SOFA controls at NGS.  This combination of 
controls provides at least one deciview of improvement in all of the Class I areas modeled.  
78 Fed. Reg. at 8,287.  In fact, the modeling demonstrates far more than one deciview benefit at 
75% of the 11 affected Class I areas.  With SCR plus LNB/SOFA pollution controls at NGS, 
EPA’s modeling (even with errors) showed a very substantial 5.4 deciview improvement in air 
quality at both Grand Canyon and Capitol Reef National Parks and 4.6 deciview improvement in 
air quality at Canyonlands National Park.  These are among the single largest improvements in 
air quality to national parks from anywhere within the haze program.  Cumulatively, according to 
EPA’s model, the air quality in 11 national parks and wilderness areas will improve by 35 
deciviews with the installation of SCR plus LNB/SOFA pollution controls at NGS amounting to 
a 73% improvement in the visibility impairment attributable to NGS.  78 Fed. Reg. at 8,287.  
This improvement far exceeds the improvement with any other technology or combinations of 
technologies.  Id.  See also, Stamper TSD p. 35. 
 
 Modeling by the Conservation Organizations shows even greater visibility improvement 
than demonstrated by EPA, due in part to the necessary corrections to EPA’s calculations 
outlined above and in Miller/Sahu.  See Miller/Sahu Table 7, Figs. 1 and 2 and Table 10, Figs 8 
and 9.  See also modeling spreadsheet attached to Miller/Sahu showing visibility modeling 
results.  SCR produces considerably superior visibility benefits over any other technology or any 
alternative that has been proposed. 
 
 Plainly, SCR plus LNB/SOFA is BART for NGS and EPA is correct in its determination.  
SCR plus LNB/SOFA is the best-performing technology for NOx pollutant control and it is cost-
effective.  It achieves significant visibility benefits across all of the Class I areas that are polluted 
by NGS, far more than any other technology or combinations of technologies.  EPA is correct in 
finding that SCR plus LNB/SOFA is BART for NGS and its installation must, in accordance 
with the Clean Air Act and EPA’s own regulations, be installed as expeditiously as possible and 
not later than 2018. 
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D. As Expeditiously As Possible Requires Installation and Full Implementation of 
SCR on All Three NGS Units Within 3.5 Years (No Later Than 2018). 



 The outside five-year deadline for installation and implementation of BART cannot be 
the automatic default deadline, where, as here, BART can be installed and operating in a shorter 
timeframe.  The Clean Air Act requires sources to “procure, install, and operate BART controls 
“as expeditiously as practicable but in no event later than five years after the date of approval of 
a plan revision.  42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same).  
When Congress enacted the CAA, it often mandates compliance “as expeditiously as practicable, 
but in no event later than a set number of years—as Congress required for BART.  See, e.g., 
42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas as attainment, nonattainment, or 
unclassifiable “as expeditiously as practicable, but in no case later than 2 years after the agency 
promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) (existing sources must comply with 
NESHAPs “as expeditiously as practicable, but in no event later than 3 years after the effective 
date of such standard); id. § 7502(a)(2)(A) (nonattainment areas must achieve attainment “as 
expeditiously as practicable, but no later than 5 years from the date such area was designated 
nonattainment”).  Had Congress intended to allow sources to install BART at any time within 
five years it would have drafted § 169A to say so (as it has with other provisions in the CAA).  
Instead, Congress used the same language that it used elsewhere in the Clean Air Act to require 
sources to install BART as quickly as possible, but within five years at the very latest. 
 
 Judicial opinions interpreting similar “as expeditiously as practicable” compliance 
deadlines read this language to require compliance as soon as possible, not as providing a five-
year default deadline in all instances.  Because the “as expeditiously as practicable” compliance 
deadline “appear[s] in several places in [the] statutory text,” it is “generally read the same way 
each time it appears.”  See Ratzlaf v. United States, 510 U.S. 135, 143 (1994).  When the CAA 
requires compliance as expeditiously as practicable but not later than a certain date, the date 
listed in the statute is an “outside date” and does not provide a “license” for a state or regulated 
entity “to take its time in complying with” the Act.  Am. Lung Ass’n v. Kean, 856 F. Supp. 903, 
908 (D.N.J. 1994); see also, Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. 
Cal. 1991) (similarly noting that the “as expeditiously as practicable, but in no event later than” 
standard provides an “outside limit” for compliance).  Compliance before the “outside date” is 
required whenever earlier compliance is possible.  Union Elec. Co. v. EPA, 427 U.S. 246, 259 
(1976). 
 
 Here, EPA’s proposal to set a compliance deadline at the five-year “outside date” is 
unreasonable because it is possible to install SCR at NGS in three and a half years or less.  EPA 
does not offer a technical basis for its proposed 5-year compliance date.  EPA has explained 
elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 











 
 
Anita Lee 
January 3, 2014 
Page 17 
 
 
approximately 35 months for SCR installation at power plants with multiple SCR units.29  In its 
BART determination for San Juan Generating Station, EPA concluded that that past SCR 
installations have required an average of between 37 and 43 months to design and construct.30  A 
range of studies and practical experience have identified that SCR can typically be installed in 
less than 5 years.31  With multiple SCRs for the same plant, there are numerous duplicative 
design, engineering, procurement, fabrication, installation, and commissioning synergies, that 
can speed up the overall timeline. 
 
 EPA points to no site-specific factors at NGS that would require a longer-than-average 
installation time for SCR (particularly in light of the fact that it appears contractors in the region 
will not be overwhelmed).  EPA‘s proposed five-year compliance deadline fails to meet the 
requirement that SCR be installed “as expeditiously as practicable.”  Instead, EPA should set a 
3.5-year compliance deadline for SCR installation at NGS. 
 
IV. BART IS REQUIRED FOR THE CONTROL OF PARTICULATES AT NGS. 



 EPA is incorrect in its determination that it need not evaluate BART for control of 
particulates at NGS because particulates are “well-controlled” with a plant-wide limit of 0.060 
lb/MMBtu.  78 Fed. Reg. at 8,279.  This limit was not based on any BART analysis and it does 
not reflect a well-controlled PM emission rate for a coal-fired EGU.  Rather, this limit is simply 
a carry-over from what EPA and/or the state has historically applied to NGS when the units were 
considered under the Arizona State Implementation Plan.  Stamper TSD p. 40.  This ‘historical 
carry-over approach’ is not BART and does not meet the requirements of the CAA. 
 
 The first step in any BART analysis is to determine what the available technologies for 
pollutant control are and how well they perform.  It is plain, under even the first step of BART 
analysis, that the current electro-static precipitators (“ESPs”) do not reflect the best system of 
control for PM at NGS.  EPA’s determination regarding NGS PM controls is also utterly 
inconsistent with its recent determination for the Four Corners coal-fired power plant within the 
same region.  The Four Corners plant currently emits PM at or below 0.03 lb/MMBtu, a much 



                                                 
29 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies 
for Multipollutant Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ 
multi102902.pdf; see also 75 Fed. Reg. 45,210, 45,273 (Aug. 2, 2010) (proposed Transport 
Rule) (It takes approximately 21 months to construct a SCR unit to reduce emissions of NOx.); 
Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx Emissions From 
Fossil Fuel-Fired Electric Power Plants (2009). 
30 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport 
FIP, Docket EPA-R06-OAR-2010-0846, at 71-72 (Aug. 5, 2011). 
31 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, 
May 2012. 
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better rate than NGS’ current limit.  Stamper TSD p. 40-41.  Yet, EPA has found that the existing 
controls at Four Corners do not constitute BART for PM.  77 Fed. Reg. 51,637 (Aug. 24, 2012).  
Recent best available control technology (“BACT”) determinations for coal-fired utility boilers 
reflect PM limits of 0.010 lb/MMBtu with the use of fabric filter baghouses.  The NGS PM limit 
is 6 times higher than those recent requirements for best control technology.  It is simply false for 
EPA to find that NGS particulates are “well-controlled.”  Stamper TSD p. 40.  Moreover, EPA 
allows the PM limits to be violated during startup and shutdown.  BART requires the best system 
of continuous controls.  The very high PM limits for NGS are not a continuous system of PM 
reduction.  Id.  EPA provides no explanation for its inconsistent approach to NGS and it is 
unsupported.  Stamper TSD p. 41. 
 
 Fabric filter baghouses should have been evaluated as BART at NGS and such evaluation 
would demonstrate that they are necessary to meet the visibility requirements of the CAA.  
Fabric filter baghouses are the best system of continuous PM control.  They have been in use for 
a very long time—since the 1970s—and are cost effective at $43 per ton of PM removed.  See 
Stamper TSD pp. 41-48.  In fact, there are efficiencies for NGS to install baghouses to meet 
BART because they will likely be necessary for NGS to meet EPA’s Mercury and Air Toxics 
Rule.  Stamper TSD pp. 49-50.  They will ultimately also save NGS money in that they will 
result in cost savings on electricity.  Stamper TSD p. 45-46.  Because EPA did not assess BART 
for PM at NGS, there is no modeling for PM, but it is likely that the affected Class I areas would 
show significant visibility improvements if NGS particulate emissions were reduced to the 
degree possible with baghouse technology.32  EPA should revise its determination and complete 
a BART analysis for PM which includes evaluation of fabric filter baghouses. 
 
V. THE EPA DELAY ALTERNATIVE AND THE TWG ALTERANTIVE CANNOT BE 



APPROVED AS THEY ARE NOT BETTER THAN BART. 



A. EPA May Only Approve an Alternative That Is Better Than BART. 



 EPA may approve an alternative to BART for sources that are subject to BART only 
under certain limited circumstances given that they are the most significant polluters of Class I 
areas.  The fundamental legal requirement for an alternative to BART is a demonstration that the 
alternative will “achieve greater reasonable progress toward natural visibility conditions” than a 
traditional BART determination under Appendix Y.  40 C.F.R. § 51.308(e).  The alternative must 



                                                 
32 As noted below and in Dr. Thurston’s report, particulates are a significant health concern as 
well.  Particulates from coal-fired EGUs affect the health of people living near the plants in very 
significant and negative ways.  Cutting particulate emissions from NGS will have decided health 
benefits for the communities surrounding the coal plant.  See infra Part VI (discussing expert 
report of Dr. Thurston). 
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be supported as better-than-BART by the clear weight of evidence.  Id. § 51.308(e)(2)(i)(E).  
Only then may EPA approve a better-than-BART alternative.33 
 
 There are then two ways that EPA can compare an alternative to BART to demonstrate 
that the alternative provides “greater reasonable progress.”  See 40 C.F.R. § 51.308(e)(3); id. 
§ 51.308(e)(2)(i)(E).  In the first case, the “distribution of emissions” must be shown to be 
substantially similar under BART and the alternative measure; in addition, the alternative 
measure must provide “greater emissions reductions.”  Id. § 51.308(e)(3).  The regulations 
provide only one other path to demonstrating greater reasonable progress, which is to perform 
modeling to demonstrate that visibility does not decline in any affected Class I area and there is 
an overall improvement in visibility.  Id.34 
 
 For the two alternatives under consideration here—the EPA “Delay Alternative” 
proposed in February of 2013, and the TWG Alternative, proposed more recently—EPA has not 
demonstrated and cannot demonstrate that the alternatives will achieve greater reasonable 
progress toward natural visibility conditions than BART.  There are multiple flaws with EPA’s 
proposals for each alternative, including improper use of a total NOx cap concept that fails to 
make greater reasonable progress than BART, use of an improper emissions baseline that 
artificially expands the cap for the alternatives only, and a complete lack of modeling by EPA or 
TWG to demonstrate reduced visibility impacts from the alternatives.  EPA must reject both 
alternatives as inadequate under the law and not better than BART. 
 



                                                 
33 While EPA cites to the Tribal Authority Rule (“TAR”) as authority to approve its Delay 
Alternative, EPA’s reliance on the TAR in this instance is misplaced.  EPA has already, under 
the TAR, properly determined that BART is necessary and appropriate.  78 Fed. Reg. at 8,279.  
And, EPA has then properly determined that SCR plus LNB/SOFA is BART.  78 Fed. Reg. at 
8,287-88.  With its BART determination, EPA has set the standard against which any alternative 
must be measured and EPA cannot use the TAR to change that.  EPA’s use of the TAR in this 
instance is a slippery slope—with its reasoning, EPA could use the TAR to justify any decision 
that strays from the law as dictated by Congress, the very definition of arbitrary and capricious.  
Further, EPA’s use of the TAR to justify worse air quality for tribes than would otherwise be 
required is particularly dubious, especially in light of EPA’s Environmental Justice obligations 
under Executive Order No. 12,898, 59 Fed. Reg. 7,629 (Feb. 11, 1994). 
34 Additionally, EPA’s BART regulations provide that an alternative to BART must ensure that 
all necessary emission reductions for the alternative must occur in the first planning period, 
which ends in 2018, id. § 51.308(e)(2)(iii), and any emission reductions resulting from the 
alternative measure must be surplus to reductions required under other provisions of the CAA, 
id. § 51.308(e)(2)(iv). 
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B. EPA’s Use of a Total Emissions Baseline to Determine Whether an Alternative Is 
“Better Than BART” Is Legally Indefensible.  



 For both the EPA Delay and TWG alternatives, EPA switches from assessing the actual 
impacts on visibility and the potential for improvement in the Class 1 areas that are impaired by 
pollutants from NGS—the stated goal and obligations of the CAA—to simply projecting how 
much total NOx pollution might be emitted by NGS between now and an arbitrary date of 2044.  
Neither EPA nor TWG have performed visibility modeling on any proposed alternative.  The 
absence of this critical modeling data makes it challenging at best, impossible at worst, to 
understand the impact of the EPA Delay and TWG alternatives on affected Class I areas.  EPA 
has made no showing that the distribution of emissions under either alternative is better or even 
substantially similar to BART and has not and cannot show that either alternative, but especially 
the TWG alternative, will result in greater emissions reductions than EPA’s BART 
determination.  EPA has also made no showing, and cannot without modeling, that either 
alternative will result in greater visibility improvement to the 11 Class I areas affected by NGS 
pollution than will BART, either overall, but most particularly by the first haze implementation 
period, 2018.  40 C.F.R. §§ 51.308(d)(1)(i)(B) and 51.308(f).  See also Stamper TSD p. 36-37. 
 
 Indeed, by comparing only the total NOx emissions from over the entire 2009-2044 
period, EPA is in effect acquiescing to decades of unacceptable and unlawful visibility 
impairment at Class I areas throughout the Southwestern United States.  Nothing in EPA’s NOx 
cap framework requires any meaningful incremental progress during this period, let alone the 
“reasonable progress” required by the CAA and haze regulations.  For EPA’s Delay Alternative, 
the three to six years of additional pollution and visibility impairment are at least clearly defined: 
EPA is acquiescing to significantly reduced visibility for a number of years between 2018, when 
BART is legally required at NGS (as expeditiously as possible), and 2023, when the last of the 
NGS units is required to install SCR under EPA’s Delay Alternative.  For the TWG Alternative, 
as discussed in greater detail below, however, it appears NGS owners could avoid NOx emissions 
reductions for decades—and then retire capacity at the last minute as needed to just barely stay 
under the cap by 2044.35 
 
 This is precisely the opposite of reasonable progress, and does little to ensure that natural 
visibility will be restored in this century.  EPA cannot and should not agree that visibility in our 
national parks may remain grossly impaired by the largest pollution source in the West, until 
2044.  The law requires improvement—“progress”—with the first check-in on that progress by 
2018. 
 



                                                 
35 A particularly insidious effect of the NOx cap approach is the longer it takes to develop the 
final rule, the higher the NOx cap gets, potentially delaying SCR installation necessary to meet 
the expanded cap.  In other words, the TWG alternative is actually a disincentive to completing 
BART. 
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 Moreover, the CAA reasonable progress provisions are clear that to make the first big 
step on the way to “reasonable progress,” states (and EPA) must impose BART pollutant 
controls on the largest, most damaging sources of pollutants to Class I areas.  42 U.S.C. 
§ 7491(b)(2).  Reasonable progress is the overarching obligation of the haze requirements; 
BART is the required large first step in getting there.  The NOx cap approach advocated by TWG 
proposed for approval by EPA simply skips the BART requirement for the first required step for 
reasonable progress on haze, and make no showing of how those reductions will otherwise occur. 
 



C. EPA’s Foundational Calculations and Assumptions Include Errors and Improper 
Credits. 



 The Conservation Organizations strongly disagree that a total emissions cap approach is 
lawful under the requirements of the CAA because a straight total emissions cap cannot, absent 
proper modeling and other technical evidence, substitute for the five-factor BART analysis or 
ever be properly compared to BART—it is simply apples and oranges.  Worse, TWG’s total 
emissions cap approach is riddled with errors and improper emissions calculations.  As an initial 
matter, to determine whether an alternative offers greater reasonable progress than BART, EPA 
first must correctly calculate the emissions reductions that would result from BART and from the 
alternative.  See 40 C.F.R. § 51.308(e)(2)(i)(C)-(D). EPA has not done so here. 
 
 Most importantly, EPA’s credit for the early installation of LNB/SOFA runs counter to 
the Regional Haze Rule, EPA’s longstanding policies, and EPA’s specific statements regarding 
the haze determination for NGS.  Stamper TDS p. 18; 64 Fed. Reg. 35,714, 35,728 (July 1, 
1999).  See also, 40 C.F.R. Part 51, App. Y, § IV.D.4.d.  Indeed, relying on EPA’s longstanding 
policy, EPA explicitly warned SRP, when it submitted its application to install LNB/SOFA at 
NGS, that “[t]he early installation of the LNB/SOFA systems will not affect the baselines for 
cost or visibility improvements in the BART determination, and therefore will not influence 
EPA’s determination of the proper NOx reductions required to be achieved from BART.”  
78 Fed. Reg. at 8,284.  This warning was particularly warranted given that EPA had already 
begun its BART analysis for NGS at the time SRP proposed to install LNB/SOFA.  Id.  
Additionally, in a settlement agreement between Grand Canyon Trust and SRP, SRP agreed that 
the “installation and operation [of LNB/SOFA] will not prejudice in any way the implementation 
of more effective NOx and particulate matter controls (including SCR . . . ) to more fully address 
Navajo’s visibility impacts under the reasonable attribution and regional haze programs.”  
78 Fed. Reg. at 8,285.  The owners of NGS were explicitly on notice—and indeed, they 
agreed—that the installation of LNB/SOFA could not and would not justify delaying BART for 
NGS.36  Despite these explicit agreements and the clear need for timely compliance with BART 



                                                 
36 It is further important that EPA realize the LNB/SOFA at NGS is operating poorly—at lower 
pollutant-removal effectiveness than capacity—and that utilization of only LNB/SOFA is 
allowing and will allow NGS to continue to emit pollutants in excess of the levels modeled by 
WRAP.  Stamper TSD p. 37.  This increased level of pollutants will interfere with the plans in 
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at NGS, EPA has inexplicably shifted course and now proposes to delay additional controls at 
NGS on the basis of the LNB/SOFA credit.  EPA’s claimed reliance on “early” LNB/SOFA as 
an excuse to avoid or delay what is legally required is misplaced and without foundation in the 
facts or law. 
 
 Further, not only is EPA’s proposal to delay BART due to the LNB/SOFA credit contrary 
to the CAA and haze regulations and EPA’s earlier, explicit position, it creates a dangerous 
precedent that threatens to significantly undermine the regional haze program.  By allowing NGS 
to substantially delay the installation of SCR—which is BART—on the basis of its early 
installation of LNB/SOFA, EPA is allowing NGS’s owners, and other similarly situated owners 
in the future, to “game the system.”  EPA itself has cited the use of a uniform baseline from 2001 
to 2003 as an important component for consistency in the national haze program.  See, e.g., 
64 Fed. Reg. at 35,728. 37  Yet, under EPA’s reasoning for NGS, installing minimal, inexpensive, 
and plainly inadequate pollution controls as soon as EPA begins its BART determination, aging, 
polluting facilities can then avoid installing actual BART controls for many additional years—
leaving the public with unnecessary and unjustifiable additional years of fouled air quality.  The 
CAA requires major polluting sources to install BART; EPA should not allow those sources to 
intentionally delay this requirement by rushing to install weaker pollution controls as an end run 
around the CAA. 
 
 Finally, even if a NOx cap represented a valid approach to a BART alternative (and it 
does not), EPA made a number of errors in its calculations that all have the effect of artificially 
inflating the NOx cap, making EPA’s assessment of the cap against BART wholly flawed and 
inaccurate.  First, as discussed in greater detail above, EPA significantly underestimated how 
well SCR as BART will perform at NGS.  SCR will perform even better than estimated by EPA.  
See Stamper TSD and discussion supra.  Because SCR can and will achieve greater NOx 
reductions than estimated by EPA, the total NOx cap should be corrected downward to reflect the 
true capabilities of SCR.  In addition, EPA should use updated emissions data, annual emission 
rates rather than 30-day rates, heat input from the baseline period, and a shortened timeline for 
the installation of SCR; each of these corrections to EPA’s calculations reduces the total NOx 
emissions associated with EPA’s SCR as BART calculations, and accordingly reduces the NOx 



                                                                                                                                                             
three other states (Arizona, Utah, and Colorado), likely negatively affecting their ability to meet 
their reasonable progress goals.  Id. 
37 The Eight Circuit Court of Appeals decision in North Dakota v. EPA, 730 F.3d 750, 762-64 
(8th Cir. 2013) does not dictate a different result.  In that case, EPA simply asserted it need not 
consider existing pollution controls at all, a proposition the court disagreed with.  Here, EPA 
properly warned SRP that it could not avoid a full BART determination by quickly installing 
minimal and inadequate pollutant controls and EPA properly included existing controls when 
considering various cost components of BART—a more proper, source-specific place for 
consideration of existing controls. 
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cap.  See Miller/Sahu TSD at Part III; id. at 7 (“All told, assuming rule finalization by July 1, 
2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 
timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%.”).  Moreover, 
in calculating the NOx cap, EPA should use actual, current heat input data and should incorporate 
a shortened timeline for the installation of LNB/SOFA.  See Miller/Sahu TSD at Part IV.A, p. 9.  
Incorporating these corrections as well “serve[s] to lower the NOx Cap by more than 120,000 
tons.”  Id.  The Conservation Organizations disagree that EPA’s “NOx cap” approach is ever an 
appropriate framework for assessing whether an alternative is better than BART—but if EPA 
persists in using this incorrect framework, at the very least EPA must correct the NOx cap to 
prevent alternatives from being compared to an artificially inflated estimate of total NOx 
emissions. 
 



D. EPA’s Delay Alternative Is Not Better Than BART. 



 In its February 2013 proposal, EPA set forth a Delay Alternative that would allow NGS 
to delay the installation of SCR sequentially on the three units starting in 2021 and continuing 
into 2023 (and in one case starting as late as 2024).  78 Fed. Reg. at 8,290.  EPA used two basic 
justifications for its proposal to allow NGS to escape timely installation BART.  First, EPA 
improperly used a NOx cap concept and gave “credit” for “early” installation of LNB/SOFA.  As 
set forth above, this makes for an improper comparison, is incorrect, and is arbitrary.  See also, 
Miller/Sahu generally (NOx cap does not perform as well as BART under any scenario).  Second, 
EPA claimed that economic issues justified the delay in installation of BART.  EPA worried that 
the owners/operators of NGS may shut down the facility rather than comply with the CAA and 
install BART by 2018.  EPA concluded full plant shut-down in 2018 would have dire economic 
consequences for the region.  78 Fed. Reg. at 8,288.  EPA relied, at least in part, on economic 
analyses by Energy Strategies and NREL.  While the Energy Strategies analysis found that the 
cost of installing BART by 2018 is less than the cost of shut-down, the case is actually better 
than characterized by Energy Strategies due to several errors in its analysis.  NREL too makes 
some extreme assumptions and errs on improperly relying on the “early” LNB/SOFA and NOx 
cap approach.  There are many factors unrelated to the installation of SCR and beyond the scope 
of EPA's BART determination that may make it economical for the owners of NGS to retire one 
or more units, such as the low cost of energy efficiency relative to coal, the need to curb 
greenhouse gas emissions, or a range of variable market factors.  But EPA is incorrect in 
concluding, in reliance on the NREL report, that the installation of SCR at NGS is not 
economical.  Rather, the opposite is true—it is more economically advantageous for the 
owner/operators of NGS to timely install SCR than it would be to shut NGS down and buy 
energy on the market. 
 
 The conclusion that SCR will not on its own cause shut-down is even stronger than 
advanced by Energy Strategies because Energy Strategies makes errors in its depreciation and 
market price analyses.  See Marcus Report pp. 8-14.  Correcting those errors shows that SCR is 
plainly a cost-effective option for NGS relative to plant shut-down.  Energy Strategies also made 
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a number of smaller errors in its analyses where it failed to use reasonable assumptions.  The net 
effect of correcting the smaller errors again causes the economic analysis to move in favor of 
SCR installation.  Marcus Report, pp. 14-18. 
 
 Turning to the NREL analysis, again, the analysis generally supports installation of SCR, 
but made some incorrect assumptions.  Correcting those assumptions shows SCR is the better 
option and not likely to lead to shut-down.  For example, NREL’s sensitivity case used a 10-year 
amortization for retrofit costs.  This is completely unrealistic as demonstrated by the discussions 
above.  20 years is much more accurate.  Marcus Report p. 20.  NREL also estimates 
replacement energy costs and costs of retiring NGS as far higher than is supported by current 
data.  Marcus Report pp. 20-25.  In fact, as Dr. Marcus points out, NREL’s calculations related 
to market prices are so inaccurate that if they were true, NGS would be retired immediately 
regardless of the BART determinations.  Marcus Report p. 23.  Plainly, this is not the case.  
NREL’s analysis is of little value to EPA and gives no support for delaying what is legally 
required here: SCR as BART implemented as expeditiously as possible. 
 
 Finally, there is the issue of economics related to the Central Arizona Project (“CAP”).  
First, Dr. Marcus highlights that NREL used some worst-case assumptions in analyzing costs to 
CAP from installation of SCR and that moving away from the worst-case could lower NREL’s 
estimate of capital cost by a more than a third.  Marcus Report p. 29.  Dr. Marcus agrees that 
SCR will have some impact on CAP costs, but far less than the threatened shut-down scenario, 
Marcus Report p. 32.  As to agricultural users, Dr. Marcus notes that the likely cost increase is 
within the range of what those users have already experienced in 2013 and have been advised to 
expect in the coming years.  Marcus Report p. 34.  That is, the cost of SCR is not outside the 
range of already-expected increases.  Dr. Marcus also points out that NREL discussed the 
increases in terms of percentages which make them appear largely due to the small numbers, but 
that in real dollars, the increases keep the prices well below market rates and within affordability 
comparisons.  Marcus Report pp. 34-35.  The Conservation Organizations agree that increased 
cost is an important consideration, but there are also benefits from reducing the significant 
amount of pollution emitted by NGS and that overall, from the Marcus Report, the cost increases 
appear manageable.  As to non-Indian agricultural users, Dr. Marcus points out that these users’ 
rights to CAP water shrink over time: in 2017 (the year before SCR should be installed) they 
shrink 25% from current levels and they are eliminated by 2031.  Marcus Report p. 37.  
Therefore, any impact on non-Indian agricultural users is diminished and should not serve as a 
reason to delay the legal requirements and air and health improvements from BART, particularly 
if EPA is claiming the TAR as the reason for its proposed Delay Alternative. 
 
 Overall, the economics plainly favor installation of SCR.  SCR is more cost-effective 
than plant shut-down and purchase of power on the market.  Moreover, SCR results in significant 
economic benefits to the national parks and to the health of the residents of the region.  EPA 
itself has noted that controlling haze pollution will result in millions of dollars in benefit to the 
economy.  Exhibit 1.  As discussed below, Dr. Thurston conservatively estimates economic 
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benefits from avoided health impacts to be $14 to $35 million annually, offsetting increased 
costs to CAP users.  EPA has not made much of a case, much less a compelling case, for 
avoiding or delaying the legal requirements for BART by 2018. 
 



E. EPA Cannot Find That the TWG Alternative Is Better Than BART. 



 In its October 22, 2013 supplemental proposed rule, EPA proposed to find that the TWG 
Alternative is “better than BART,” as evaluated under the NOx cap framework EPA utilized in 
its February 5 proposed rule.  78 Fed. Reg. 8289-90.  As shown below, the Conservation 
Organizations disagree that the TWG Alternative is better than BART. 
 
 First, the Conservation Organizations disagree with the framework used to analyze the 
TWG Alternative.  To be clear, the Conservation Organizations disagree that EPA’s NOx cap is 
an acceptable framework for evaluating whether an alternative is better than BART.  Instead, the 
correct framework is to compare visibility outcomes under BART and a proposed alternative 
(unless the distribution of emissions under the alternative and BART are substantially similar, 
which they are not here).  The Conservation Organizations also disagree that the early 
installation of SOFA/LNB at NGS can be used to justify delaying compliance with BART, and 
that the Tribal Authority Rule allows EPA to approve a BART alternative that does not meet the 
requirements of the Clean Air Act and Regional Haze Rule.  See supra. 
 
 Indeed, EPA’s discussion of the TWG Alternative muddies the waters by confusing the 
question of whether EPA is comparing the TWG Alternative to BART (as it should) or to EPA’s 
arbitrary, worse-than-BART NOx cap (as it did).  For example, EPA’s graphs are highly 
misleading.  They label as “BART” a line that is very clearly not BART, but the made up 
scenario in which LNB/SOFA have not already been installed at NGS (in other words, the NOx 
cap).  The graphs show below, from the Miller/Sahu TSD p.15, is EPA’s graph for TWG 
Alternative 1, with the addition of the black line (which is BART as calculated by EPA).  The 
red line is not BART, but that is how EPA mis-presented it in its analysis of the TWG 
Alternative.  By mislabeling the red line as BART, EPA’s graph appears to show that some 
scenarios under the TWG Alternative are better than BART—but when a line for what is actually 
BART—even EPA’s uncorrected BART—is added to EPA’s graphs, it becomes readily apparent 
that the TWG Alternative and the NOx cap are substantially worse than BART.  EPA’s attempt 
to gloss over its flawed framework for analyzing the TWG Alternative by presenting misleading 
information, is particularly concerning and seems indicative of an understanding that the TWG 
Alternative is definitely not as good as, much less better than, BART. 
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Figure 1: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 
 
 In addition to the problems with the framework for analyzing the TWG Alternative, there 
are several additional reasons that the TWG Alternative cannot be approved as better than 
BART, at least as it is currently configured.  The TWG Alternative should more accurately be 
described as a collection of possible outcomes, some of which are currently entirely undefined.  
The TWG Alternative is an unending series of “if this, then that” options for NGS’ owners and 
operators leading to endless and uncertain outcomes.  This lack of definition makes it impossible 
to adequately analyze the alternatives, or to enforce them were EPA to adopt them.  In part, 
likely because of this lack of definition, neither EPA nor TWG have provided sufficient analyses 
to determine whether the TWG Alternative is in fact better than BART—in particular, neither 
EPA nor TWG provided visibility modeling to evaluate actual visibility outcomes under the 
TWG Alternative.  The analysis EPA and TWG did provide—which only consists of a 
comparison of total NOx emissions for a limited and non-representative handful of the many 
possible outcomes under the TWG Alternative—contains numerous errors and inaccuracies.  
And finally, the TWG stakeholder process excluded critical participants, such as the Hopi, and is 
not a consensus-based agreement. 
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 A BART determination must include clear requirements for emissions reductions and a 
clear timeline for those reductions, to ensure continuing visibility improvements in Class 1 areas.  
The TWG Alternative attempts to account for the uncertainty in the future ownership of NGS 
and the possibility that one unit may retire in 2019 by contemplating several different future 
ownership scenarios and associated emission control possibilities.  These future scenarios and 
associated emission control possibilities, however, are at best vaguely defined and at worst 
entirely open-ended and unenforceable.  Without specific emission limits, applicable as of a date 
certain, and/or commitments to retire specific amounts of capacity from specific units, also 
applicable as of a date certain, it is impossible to calculate the visibility improvements that will 
result from the TWG Alternative.  Moreover, it will be impossible for citizens, or even EPA, to 
assess whether NGS is on track to meet the emission reductions necessary to ensure reasonable 
progress toward natural visibility affected Class I areas.  Such an undefined and unenforceable 
“plan” to reduce emissions at some point in the future is not adequate to substitute for a date-
certain and emission rate-specific BART requirement.38 
 
 TWG Alternative A is built around the premise that some amount of capacity at NGS will 
be retired by 2020.  Outcomes contemplated under Alternative A include retirement or reduction 
in capacity of one or more units by 2020, and the installation of SCR on two units by 2031.  EPA 
analyzed three possible scenarios that fit these requirements, but others are certainly possible.  
EPA assumed in its analysis that if all three units continued to operate, with a reduction in total 
combined capacity, that two units would install SCR and that those two units would operate at 
full capacity, with a third unit operating at partial capacity with only LNB/SOFA.  While that is 
one possibility, nothing guarantees or requires the owners of NGS to choose that outcome—the 
owners of NGS could shift capacity between the three units as they see fit under the terms of the 
alternative.  This substantial uncertainty means that it is impossible to know precisely when and 
by how much emissions will be reduced at any of the three NGS units under Alternative A. 
 
 TWG Alternative B is even more opaque and open-ended than Alternative A: Alternative 
B only requires that the three units meet a 2009-2029 NOx emissions sub-cap, along with the 
overall 2009-2044 NOx cap.  EPA proposed two scenarios to consider under Alternative B; in 
both, all three units install SCR.  In one scenario the units all install SCR earlier, and thereafter 
meet a NOx emission limit of 0.07 lb/MMBtu; in the other, the units all install SCR later and 
thereafter meet a NOx limit of 0.055 lb/MMBtu.  EPA noted that it considers these scenarios 
                                                 
38 EPA attempts to address this enforceability issue in part by stating that it will require the 
owners of NGS to submit “annual Emission Reduction Plans” to EPA, 78 Fed. Reg. at 62,518—
but nothing makes these “Plans” enforceable, as FIP requirements must be.  Nor does EPA state 
what percentage of the total NOx reductions it will require the NGS owners to achieve annually.  
Indeed, EPA’s assurances regarding annual reductions are so vague as to prevent any meaningful 
public comment on this “requirement.”  The TWG Alternative, even with EPA assurances, is 
nothing more than illegal self-regulation.  Envtl. Def. Ctr. v. EPA, 344 F.3d 832, 855-56 (9th Cir. 
2003). 
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“reasonable compliance options”—but these two options are by no means the only possible or 
even likely outcomes under the open-ended Alternative B.  There are an infinite number of ways 
the NGS owners could choose to meet these limits, involving some combination of reduced 
capacity and/or pollution controls at various different dates.  See Miller/Sahu TSD, pt. V.B.2. 
 
 Neither EPA nor TWG have provided anything resembling a comprehensive technical 
analysis of the emissions and visibility outcomes that are possible or even likely under the TWG 
Alternative.  In part, this is because the number of possible outcomes under the TWG 
Alternative, in particular under Alternative B, is literally limitless, and so truly comprehensive 
analysis is impossible.  At the very least, however, EPA should have analyzed a broader range of 
possible outcomes, and should have provided a more thorough and meaningful analysis of the 
outcomes it did analyze by including visibility modeling.  It is EPA’s responsibility to provide an 
administrative record that contains comprehensive modeling and analysis for any BART 
proposal it puts forth to the public.  As it stands, EPA left the critical component of the 
alternatives analysis undone. 
 
 In an attempt to fill the gap in technical analysis, the Conservation Organizations looked 
at a number of different permissible outcomes under TWG Alternative A and B, and analyzed 
both the resulting emission reductions and conducted independent visibility modeling to assess 
the actual visibility outcomes of these possible scenarios.  The Conservation Organizations 
picked several different scenarios to analyze and model under TWG Alternative A.  In addition 
to the scenarios EPA chose—with portions of the analysis corrected, as discussed above—we 
included analysis and modeling of several additional options that would be permissible under the 
third scenario in Alterative A.  First, two units could operate at full capacity with SCR, while one 
unit could continue to operate at reduced capacity with only LNB/SOFA.  Second, one unit could 
operate at full capacity with only LNB/SOFA, while two units could meet the NOx limit by 
operating at curtailed capacity with SCR.  Finally, the owners of NGS could choose not to 
operate one unit once the NOx limit becomes applicable, leaving one unit operating with only 
LNB/SOFA and one operating with SCR.  Each of these additional outcomes would be 
permissible under TWG Alternative A.  See Miller/Sahu TSD, pt. V.B.1. 
 
 These three additional outcomes would all result in emissions that are greater than the 
emissions for the limited scenarios EPA considered under TWG Alternative A.  While emissions 
would stay barely under or equal to the NOx cap as calculated by EPA, emissions would not stay 
under the corrected NOx cap and would not even be close to BART levels.  See Miller/Sahu TSD 
p. 18, Figures 4 & 5 (comparing total NOx emissions in 2020 and cumulative emissions from 
2009-2044). 
 
 EPA’s analysis of Alternative B is even more problematic and unrepresentative.  EPA 
chose two scenarios to consider under Alternative B; in both, all three units install SCR.  
Because these are by no means the only permissible or even likely outcomes under Alternative 
B, the Conservation Organizations included analysis and modeling of four additional options that 
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would also be permissible under Alternative B.  One of these assumes that SCR is installed on 
two of the three units and the third continues to operate with just LNB/SOFA; in the other three 
scenarios, no SCR is installed on any of the three units at any point.  For the three scenarios 
without any SCR, different plants shut down at different points to keep total emissions under the 
NOx cap and secondary 2029 NOx cap.  See Miller/Sahu TSD, pt. V.B.2.  Each of these 
outcomes would be permissible under TWG Alternative B.  These additional outcomes all lead 
to cumulative emissions that are no greater than the NOx cap as calculated by EPA, but 
emissions do not stay under the corrected NOx cap and are not even close to BART levels.  See 
Miller/Sahu TSD p. 21, Figure 7 (comparing cumulative emissions from 2009-2044). 
 
 Not only did EPA fail to consider a comprehensive or even representative range of 
possibilities, EPA did not conduct visibility modeling on any of the TWG Alternatives.  
Visibility modeling is required unless the distribution of emissions for a BART alternative is the 
same as it would be under BART—and here that is not the case.  The TWG Alternative 
distributes emissions over time very differently than BART: while BART would require real and 
measurable reductions in NOx within five years due to the installation of SCR, the bulk of the 
reductions in the TWG Alternative might not come until the end of the 2009-2044 period 
analyzed by EPA, as demonstrated by the additional scenarios presented above.39  Not only is the 
distribution of emissions in time different—resulting in decades of lost visibility at many of our 
most iconic national parks—the pollutants reduced are also distributed differently.  EPA notes 
that if one or more units retire or reduce their capacity, emissions of SO2 and PM will also be 
reduced, contributing to visibility improvements—but without modeling there is no way to know 
whether these reductions are significant. 
 
 The additional analysis and modeling conducted by the Conservation Organizations 
reveal that the TWG Alternative is likely substantially worse than BART, depending on which of 
the nearly limitless options the owners elect to pursue.  See Miller/Sahu TSD, pt. V.D.  Indeed, 
the results of the visibility modeling show that many of the possible outcomes under the TWG 
Alternative produce substantially worse visibility outcomes than EPA’s NOx cap—even where 
the total emissions from an outcome remain below the NOx cap.  More importantly, all of the 
outcomes for the TWG Alternative produce substantially worse visibility outcomes than BART. 
 
 The table and graphs shown below, from the Miller/Sahu TSD at pp. 23-24, illustrates 
these points.  The table and graphs compare outcomes under BART, the NOx cap, and a variety 
                                                 
39 This 2009-2044 period is arbitrary: it is quite likely that one or more NGS units will operate 
beyond that time frame, and if they do so, the TWG Alternative, especially Alternative B, does 
not guarantee any emissions reductions beyond 2044.  Indeed, as the Miller/Sahu TSD shows, if 
NGS units continue to operate for even just three additional years, until 2047, then the TWG 
Alternative permits outcomes that will result in greater total NOx emissions than EPA’s NOx cap.  
See Miller/Sahu TSD at p.22.  The TWG Alternative does not require all units to retire in 2044, 
and limiting analysis to this period is unsupported. 
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of the outcomes that would be allowed under the TWG Alternative.  Emissions and visibility 
impacts are included both for the year 2020 and cumulatively for 2009-2044.  Visibility effects 
are measured in deciviews and are calculated as cumulative impacts to all Class I areas within 
300 kilometers; additionally, cumulative impacts to all Class 1 areas within 520 kilometers are 
also shown.  As Table 10 demonstrates, while for a number of the outcomes allowed under the 
TWG Alternative, total cumulative emissions (in the far right column) remain below EPA’s NOx 
cap, labeled “CAP-1.” (Cumulative emissions do not remain below the NOx cap as corrected by 
the Conservation Organizations (“CAP-6”) or below BART as calculated by EPA (“BART-1”) 
or as corrected by the Conservation Organizations (“BART-9”)), cumulative deciview impacts at 
Class I areas do not.  The graph shown below plots the cumulative 2009-2044 visibility impacts 
(in deciviews) presented in Table 10, and clearly shows that visibility impacts for many of the 
outcomes possible under the TWG Alternative are worse even than EPA’s NOx cap, and are 
significantly worse than BART.  These calculations and the modeling supporting them are 
discussed in greater detail in the Miller/Sahu TSD at Part V.D. 
 



Table 1: Maximum 98th Percentile Visibility Impacts (dv) Under BART, the TWG 
Alternative, and the NOx Cap 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 
BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 
TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 
TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 
TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 
TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 
TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 
TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 
CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 
CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 
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 These results illustrate the inadequacy of comparing cumulative total emissions to assess 
whether an alternative is better than BART, and demonstrate that comprehensive visibility 
modeling is necessary before EPA may approve any BART alternative at NGS.  These results 
also clearly show that strict controls on NOx emissions—SCR—are necessary, as the reductions 
in SO2 and PM from reduced capacity or retirement have little impact on visibility.  In order to 
reduce the tremendous negative impact NGS has on the affected Class I areas, there is no 
substitute for reductions in NOx emissions.  The Conservation Organizations’ modeling and 
analysis also show that the TWG Alternative allows for many lost decades of visibility before 
any improvements are made.  The TWG Alternative condemns an entire generation of park 
visitors to foul air and reduced visibility, contrary to the requirements of the CAA. 
 
 For these reasons and the reasons discussed elsewhere in this letter, the Conservation 
Organizations urge EPA to reject the TWG Alternative as it is not better than BART for NGS.  
While alternatives to EPA’s initial proposed BART determination may be appropriate in light of 
various factors, alternatives must result in better visibility outcomes than BART—and the TWG 
Alternative does not meet that minimum bar.40 
 



                                                 
40 The Conservation Organizations have not discussed the greenhouse gas emission and clean 
energy commitments in the TWG Alternative.  Such commitments do not affect or substitute for 
BART.  Moreover, NGS will be subject to a greenhouse gas emission standard once EPA’s 
section 111(d) rule is completed.  Reductions will be required regardless of whether they are 
considered here. 
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VI. DELAYING BART COMES AT AN UNACCEPTABLE COST TO PUBLIC HEALTH.  



 Both the EPA Delay Alternative and the TWG Alternative propose to postpone the 
installation of SCR beyond the five-year deadline.  Moreover, under EPA’s NOx cap framework 
for evaluating whether alternatives are better than BART, any additional delay in finalizing the 
BART determination for NGS increases the cap still more and allows for even greater delay in 
the installation of SCR.  This delay carries substantial and unacceptable costs to public health. 
 
 In the attached report, Dr. George Thurston estimates the public health costs associated 
with a delay in installing SCR at NGS.  See Thurston TSD pp. 21-22.  Based on a substantial 
body of epidemiological and other scientific literature, it is Dr. Thurston’s expert opinion that 
NOx and other emissions from NGS cause a variety of adverse health effects, primarily through 
secondary formation of fine particulates and ozone.  These adverse health effects include 
“decreased lung function (a measure of our ability to breathe freely); more frequent asthma 
symptoms; increased numbers of asthma and heart attacks; more frequent emergency department 
visits; additional hospital admissions; and increased numbers of daily deaths.”  See Thurston 
Report at 3.  It is also Dr. Thurston’s opinion that because fine particulates and ozone are not 
threshold pollutants, any reduction in these pollutants improves public health—even in areas 
where the National Ambient Air Quality Standards are met.  See id. at 11. 
 
 Using EPA’s own methodologies, Dr. Thurston then quantifies the health benefits of 
installing SCR at NGS.  He concludes that “the total public health-based economic benefits 
associated with reductions in ambient [fine particulate] concentrations as a result of applying 
EPA’s initial BART determination to the Navajo power plant units (as displayed in Table 1) 
[are] between $14 million and $35 million per year.”  See id. at 21.  Because this estimate 
includes only the adverse effects of particulates (and excludes ozone and other pollutants), and 
because it only estimates health effects in Arizona (and excludes other downwind states), this is 
in fact a highly conservative estimate.  See id.  These expert findings underscore the need for 
EPA to finalize its BART determination for NGS promptly—and for EPA to reject alternatives 
to BART that allow unnecessary years of delay before SCR is installed.  Such delay imposes a 
very real and very substantial cost on the citizens of Arizona and other downwind states, and 
EPA should not allow the NGS owners to avoid the costs of SCR only to impose costs that are 
exponentially higher on all who breathe the air that NGS fouls. 
 
VII. PROPER CONSIDERATION OF ANY BART ALTERNATIVE MUST INCLUDE 



MEASURES TO ENSURE THAT THE ALTERNATIVE IS BETTER THAN BART. 



 EPA’s determination that the installation of SCR is BART for NGS is the correct and 
fully supported decision.  Indeed SCR promises to deliver even greater visibility improvements 
at even lower cost than EPA initially estimated.  The Conservation Organizations recognize, 
however, that certain factors at NGS make consideration of an alternative to BART potentially 
appropriate and useful—in particular, it appears possible or even likely that some of the owners 
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of NGS may choose to sell or retire their ownership interest no later than 2019, and the 
Conservation Organizations fully support examining a BART alternative that recognizes this 
possibility.  While EPA may consider a BART alternative that accounts for this possibility, 
certain modification to an alternative such as the TWG Alternative would be necessary to ensure 
that it produces visibility outcomes that are actually and demonstrably better than BART.  The 
Conservation Organizations have identified examples of such modifications to the TWG 
Alternative below, and in the Miller/Sahu TSD, Part VI.  Specifically, the modifications 
suggested by the Conservation Organizations include an enforceable requirement that one NGS 
unit shut down by 2020,41 and an enforceable requirement that the remaining two units install 
SCR and meet a NOx emission limit of 0.065 lb/MMBtu by the beginning of 2020.  The 
Conservation Organizations recognize that other alternatives may exist—but for any alternative 
to comply with the minimum legal requirements, it must produce better visibility outcomes in 
Class I areas than BART and demonstrate that it does through the use of visibility modeling. 
 
 The modifications suggested by the Conservation Organizations are based on the actual 
modeling conducted on the TWG Alternative.  As explained in detail in Miller/Sahu TSD Part 
VI, these modifications to the TWG Alternative lead to visibility outcomes that are better than 
BART, as opposed to the degraded visibility that results from the TWG Alternative.  The chart 
and graph below, from the Miller/Sahu TSD at 25-26, compare emission and visibility impacts 
for the year 2020 and cumulatively for 2009-2044.  As the table and graph illustrate, with these 
modifications, this alternative produces cumulative visibility outcomes better than BART.  While 
BART (the blue line) achieves visibility improvements sooner, the Conservation Organizations’ 
modified scenario (the green line) achieves slightly greater visibility improvements, albeit 
slightly later, and ultimately achieves greater visibility improvements measured in cumulative 
deciviews (i.e., the area below the green line is smaller than the area below the blue line).  The 
TWG Alternative (red line), in contrast, stays well above BART for over a decade, and does not 
achieve greater cumulative visibility improvements than BART (i.e. the area below the red line is 
much greater than the area below the blue line). 
 
 



                                                 
41 The shut-down date of “by 2020” assumes that one unit will shut down at some point during 
2019, and that 2020 will be the first full year in which that unit does not operate at all.  Similarly, 
for the SCR installation, this scenario assumes that installation will take place during 2019 at the 
latest, so that the lower NOx emission limits are applicable for the entire 2020 calendar year. 
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Table 2: Maximum 98th Percentile Visibility Impacts (dv) Under Corrected BART, TWG 
Alternative A1, and the Gap Filling Scenario 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 



 



 
Figure 2: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



 
 The modifications proposed by the Conservation Organizations present an alternative that 
is better than BART based on modeled visibility outcomes.  If the NGS owners elect to retire a 
single unit, as seems likely, it allows that unit to operate through 2019 without additional 
pollution controls.  The other two units can then delay installation of SCR until the end of 2019.  
While two additional years is less additional time to install SCR than EPA or TWG proposed, it 
does allow the current round of lease negotiations to conclude before installation is necessary—
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I. Introduction 



 



This technical support document (“TSD”) addresses technical critiques of EPA’s proposed 



BART determination and alternatives found in its February 5, 2013 and October 22, 2013 



proposals.  It should be noted that in this TSD we do not provide a critique of the propriety of 



EPA’s overall approach – namely a NOx cap as a BART alternative.  For the many reasons 



discussed elsewhere in these comments, this approach is fundamentally improper. 



 



The above notwithstanding, we offer comments on EPA’s calculation of emissions under BART 



and the proposed alternatives, and its proposed framework for analyzing whether the alternatives 



are in fact “better than BART.” 



 



We have organized this TSD as follows: first, a discussion of the proposed methodologies for 



analyzing whether the alternatives are “better than BART;” and second, a discussion of the 



calculations made under each of the three proposal groups, namely EPA’s BART determination, 



EPA’s BART alternatives (using the LNB/SOFA Credit or “NOx Cap” concept), and the 



alternatives offered by the Technical Working Group (TWG) and subsequently proposed by 



EPA. 



 



To reiterate, as this TSD demonstrates, EPA’s proposed “better than BART” analysis framework 



is fundamentally flawed and inappropriate; nonetheless, even under this rubric, none of the 



proposed alternatives, including the TWG alternatives, qualify as “better than BART.” 



II. Framework for Analyzing “Better than BART” 



 



An alternative to BART cannot be approved unless a demonstration is made that it achieves 



“greater reasonable progress than would be achieved through the installation and operation of 



BART.”
1
 To make this demonstration, a number of elements are required, including: 



 



1. A BART determination for the covered source(s).
2
 This determination creates a standard 



against which the alternatives can be measured. This standard includes an analysis of the 



emissions reductions and visibility benefits resulting from the best technology as well as 



a 30 day emission limitation that must be met starting no later than 5 years after 



finalization of the rule, and is applicable indefinitely.
3
 To determine emissions 



reductions, a BART determination compares annual emissions at two points in time: the 



pre-BART baseline (given as an average), and post-BART (i.e., no later than 5 years after 



rule finalization; this is expressed as the annual emissions for one year). 



2. An analysis of the projected emissions reductions achievable under the alternative.
4
 To be 



comparable to the BART analysis, these emission reductions should be calculated in the 



                                                 
1
 40 CFR 51.308(e)(2). 



2
 40 CFR 51.308(e)(2)(i)(C). 



3
 See, e.g., 40 CFR 51.308(e)(1)(ii)(A), establishing BART as a continuous emission reduction, and 40 CFR 



51.308(e)(1)(iv)-(v), requiring the installation, operation, and maintenance of BART.   We note this specifically 



because TWG Alternative B has no requirements past 2044. 
4
 40 CFR 51.308(e)(2)(i)(D). 











2 



same manner, and using the same framework: annual emissions reductions from the pre-



BART baseline, and post-BART. 



3. A showing that the visibility impacts of the alternative are better than under BART. This 



can be accomplished in three ways. First, if the “distribution of emissions” is the same 



under the alternative and under BART, the alternative need only have “greater emissions 



reductions.”
5
 Second, if the distribution of emissions is dissimilar, visibility modeling is 



required.
6
 Third, the “clear weight of evidence” may be relied on.



7
 



 



We have some concerns and critiques of EPA’s calculations of the first two elements above, the 



BART determination and estimates of the emissions under the proposed alternatives to BART. 



These are noted below and in the Technical Support Document prepared by Victoria Stamper. 



 



With regard to the third element – demonstrating that the visibility impacts of the alternatives are 



better than those of BART – EPA has attempted to rely on demonstrating that the alternatives 



have greater emissions reductions. This fails because it uses the wrong rubric. EPA has not and 



cannot demonstrate that the “distribution of emissions” is the same under BART and the 



proposed alternatives. The spatial distribution of emissions may be the same (namely, they all 



emanate from NGS), but the temporal distribution is significantly dissimilar. BART 



contemplates a steady-state annual emissions profile post-implementation; many of the possible 



scenarios under the TWG alternative have no such known emission profile on an annual basis. 



Likewise, BART assures a specific annual emissions profile no later than 5 years after rule 



finalization; by pushing back the implementation date, EPA’s proposed alternatives alter the 



distribution of those emissions in time, and thus are not directly comparable to BART and do not 



qualify for the Regional Haze Rule’s (“RHR”) exemption from visibility modeling. 



 



Even assuming the “distribution of emissions” was the same as BART, EPA must show that the 



alternatives offer “greater emissions reductions” than BART. To maintain any consistency with 



all previous discussion of emission reductions in the RHR, this can only be interpreted as a 



comparison between annual emissions in the baseline (as an average) and annual emissions more 



than 5 years past the rule finalization (as one year of emissions). EPA’s approach subverts the 



unambiguous meaning of “emissions reductions” used throughout the RHR and instead 



compares the cumulative annual emissions over an arbitrary period of time (2009-2044) and 



inappropriately includes credit for controls installed after the baseline period. 



 



Our discussion below will show that even under EPA’s flawed framework, the alternatives are 



not better than BART. We highlight the arbitrariness of EPA’s framework by demonstrating the 



effect of looking at slightly different time periods. Further, we show that the alternatives are not 



better than BART when “emissions reductions” are calculated in a way consistent with the RHR 



(i.e. on an annual basis, not cumulatively, and not including credit for post-baseline controls). To 



make these comparisons, we calculate and present annual emissions
8
 for 2020 (the first full year 



                                                 
5
 40 CFR 51.308(e)(3). 



6
 40 CFR 51.308(e)(3). 



7
 40 CFR 51.308(e)(2)(i)(E). 



8
 For simplicity’s sake, we discuss this in terms of the emissions during the post-baseline periods; because we 



largely concur with EPA’s 2001-2003 baseline, this is the equivalent to discussing the emissions reductions 



(baseline – future emissions = reductions). 
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after the maximum 5 years for BART implementation);
9
 cumulative emissions during EPA’s 



chosen timeframe (2009-2044); and annual emissions after 2044. 



 



Additionally, since the “distribution of emissions” is not in fact the same under BART and the 



proposed alternatives, visibility modeling is required. This must demonstrate that visibility 



doesn’t decline in any Class I area and the average visibility over all affected areas is better 



under the alternative than under BART. The proposed alternatives also fail this test, as 



demonstrated by our modeling results, which capture not only the 11 Class I areas within 300 



km, but a total of 26 impacted Class I areas within 520 km. 



 



Finally, our analysis for the most part assumes EPA’s proposed finalization timeline; that is, that 



the NGS rule will be final as of mid-2014, implying compliance under BART by no later than 



mid-2019. This is, however, far from certain. As we will show, the effect of EPA’s flawed credit 



for post-baseline controls is to incentivize delay; for each delay, incrementally more future NOx 



emissions are allowable under the EPA alternatives approach. Indeed, the future allowable 



emissions under EPA’s proposed approach have already increased based on delays. For this 



reason, assuming a mid-2014 finalization date is conservative. 



III. NOx BART for NGS 



 



In its February 5, 2013 proposal, EPA proposed a NOx BART determination requiring “a 



plantwide emission limit of 0.055 lb/MMBtu as BART for NGS, based on a rolling average of 30 



boiler operating days, achievable with the installation of SCR.” 78 FR 8288. While we agree 



with the technology determination (i.e., SCR), there are flaws in both EPA’s numeric limit (i.e., 



0.055 lb/MMBtu, based on the 30 boiler operating day average) and in its assessment of future 



emissions under BART, both of which should be lower. We first discuss the corrections, and 



then demonstrate the impact they have on estimates of future NOx emissions. 



A. Corrections to Future Emissions under BART 



 



In its initial February 5, 2013 proposal, EPA calculated the emissions under BART on an annual 



basis, starting in 2001 and continuing to 2044. EPA did not recalculate these emissions under its 



updated BART scenario in its October 22, 2013 supplemental proposal (which only changed the 



projected date of implementation and corrected a minor transcription error). In addition to these 



changes, several other corrections should be made that impact emissions under BART. The 



impact of each of these corrections individually and collectively is summarized in Table 2. 



 



1. SCR Can Achieve 0.04 lb/MMBtu at NGS 



 



As discussed in the Expert Report of Vicki Stamper, EPA’s proposed BART level of 0.055 



lb/MMBtu is simply too high and does not reflect the already-demonstrated capacity for this 



                                                 
9
 Again for simplicity and to be conservative, we use 2020 emissions (in the case of rule finalization by 7/1/14) to 



stand in for 5 years post-BART in all cases. As compared to using the last half of 2019 and the first half of 2020, 



this benefits several of the TWG scenarios with shutdowns scheduled starting in 2020. Further, this is conservative 



when we explore the impact of rule delay. In some TWG cases, rule delays to 1/1/15 or 1/1/16 allow for higher 



emissions 5 years post-BART than under the 7/1/14 case. 
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technology, at numerous coal-fired power plants. A limit of 0.040 lb/MMBtu is clearly 



achievable at NGS, particularly on a plantwide basis and under the averaging scheme proposed.
10



 



 



2. Updated Emissions Data Should Be Used 



 



EPA’s calculations of emissions under BART included actual emissions data up to 2011. We’ve 



updated this to include Air Markets Program Database data from 2012 and 2013. For 2013, only 



9 months of data were available; in this case, we assumed emissions at the same level for the 



remaining quarter. Additionally, there are two minor discrepancies between the NOx tons and 



heat input used by EPA for 2011, and the data currently in the Air Markets Program Database. 



We assume this discrepancy is due to errors in reporting that were later corrected, and have 



included only the updated values.  



 



3. 30 Day Limits Cannot Be Used as Annual Rates 



 



In its calculations, EPA assumes 30 day average limits
11



 (e.g. 0.055 lb/MMBtu) and uses those to 



calculate annual emissions. Because of the longer averaging time, annual averages are inherently 



lower than maximum 30 day rates. Therefore, the substitution is inappropriate and serves to 



artificially inflate the annual emissions.  



 



To correct for this, we compared the actual maximum 30 day rates for NGS to its annual 



emission rates, on a plantwide basis, during the baseline period. This ratio comes out to 1.135.
12



 



Using this, we have calculated the equivalent annual emission rates for any 30 day limits used in 



our calculations.  



 



Table 1: 30 Day Limits Converted to Annual Emission Rates 



 
NOx Rate (lbs/MMBtu) 



 
30 Day Limit Annual 



LNB 0.24 0.211 



SCR 1 0.07 0.062 



SCR 2 0.055 0.048 



SCR 3 0.04 0.035 



 



                                                 
10



 We disagree with the appropriateness of using a plantwide average, but do so here in accordance with EPA’s 



proposed methodology. We note that a plantwide average does have the effect of smoothing out emissions 



variability. This should also be kept in mind when reviewing the results from SCR at other facilities – if the averages 



are from a single stack (or any less than three stacks), they may be conservatively high when compared to NGS’s 



plantwide average.  
11



 Neglecting, for this discussion, the distinction between 30 boiler operating days and 30 calendar days – the former 



can be more than 30 calendar days. 
12



 See attached spreadsheet. 











5 



4. Baseline Heat Input Should be Used Instead of Arbitrary Pre-



LNB/SOFA Time Period 



 



In looking at future emissions under BART, EPA used two different sets of calculations. When 



performing its BART determination, EPA correctly used the baseline heat input and operating 



hours to calculate both baseline emissions and to estimate future emissions. Without any other 



adjustments discussed herein, this results in annual emissions under BART of roughly 5,264 



TPY.
13



 



 



However in its estimates of future emissions for analyzing whether the alternatives were better 



than BART, EPA calculated future emissions on the basis of the average heat input from 2001-



2008. This results in emissions under BART of approximately 5,345 TPY. EPA offers no 



justification for the use of this time period; the changed methodology appears to be arbitrary. 



 



5. SCR Can Be Installed By 2018 



 



As part of its BART determination, EPA recognized that “under the CAA, compliance with 



emission limits determined as BART must be ‘as expeditious as practicable but in no event later 



than five years’ after the effective date of the final BART determination.” 78 Fed. Reg. at 8,288. 



Its alternatives seek to extend compliance beyond that clear five year timeframe. However, its 



initial BART determination should recognize the fact that a shorter compliance deadline is 



achievable at NGS, and should include this fact in its calculations of emissions under BART. 



 



The Clean Air Act requires sources to “procure, install, and operate‖ BART controls “as 



expeditiously as practicable but in no event later than five years after the date of approval of a 



plan revision.‖ 42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same). 



When Congress enacted the Clean Air Act, it generally provided two different approaches to 



ensure timely compliance with the Act‘s requirements. First, the Clean Air Act often mandates 



compliance “as expeditiously as practicable, but in no event later than‖ a set number of years—as 



Congress required for BART. See, e.g., 42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas 



as attainment, nonattainment, or unclassifiable “as expeditiously as practicable, but in no case 



later than 2 years‖ after the agency promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) 



(existing sources must comply with NESHAPs “as expeditiously as practicable, but in no event 



later than 3 years after the effective date of such standard‖); id. § 7502(a)(2)(A) (nonattainment 



areas must achieve attainment “as expeditiously as practicable, but no later than 5 years from the 



date such area was designated nonattainment”). Second, the Clean Air Act at other times requires 



action at any point within a set timeframe. See, e.g., id. § 7410(c)(1) (EPA must promulgate a 



FIP “at any time within 2 years” after the agency disapproves a SIP); id. § 7661(a)(d) (States 



must submit Title V permit programs to EPA “[n]ot later than 3 years” after the 1990 Clean Air 



Act amendments). Had Congress intended to allow sources to install BART at any time within 



five years it would have drafted § 169A to say so. Instead, Congress used the same language that 



                                                 
13



 See, e.g., EPA’s worksheet “2013_0101 NGS emissions and incremental costs” (Docket ID No. EPA-R09-OAR-



2013-0009-0004), tab “2010-12 and EPA cost estimates,” which includes baseline 2001-2003 emissions totaling 



33,837 tons and reductions totaling 28,573 tons, leaving 5,264 tons remaining. Due to rounding differences, the 



estimate of this value in our worksheet is 5,266 TPY. 
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it used elsewhere in the Clean Air Act to require sources to install BART as quickly as possible, 



but within five years at the very latest. 



 



Judicial opinions interpreting similar “as expeditiously as practicable” compliance deadlines in 



the Clean Air Act read this language to require compliance as soon as possible. Because the “as 



expeditiously as practicable” compliance deadline “appear[s] in several places in [the] statutory 



text,” it is “generally read the same way each time it appears.” See Ratzlaf v. United States, 510 



U.S. 135, 143 (1994). As courts have explained, when the Clean Air Act requires compliance as 



expeditiously as practicable but not later than a certain date, the date listed in the statute is an 



“outside date” and does not provide a “license” for a state or regulated entity “to take its time in 



complying with” the Act. Am. Lung Ass‘n v. Kean, 856 F. Supp. 903, 908 (D.N.J. 1994); see 



also Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. Cal. 1991) (similarly 



noting that the “as expeditiously as practicable, but in no event later than” standard provides an 



“outside limit” for compliance). Compliance before the “outside date” is required whenever 



earlier compliance is possible. Union Elec. Co. v. EPA, 427 U.S. 246, 259 (1976); N. Ohio Lung 



Ass‘n v. EPA, 572 F.2d 1143, 1149–50 (6th Cir. 1978). In short, the Clean Air Act and RHR 



require sources to install BART as soon as possible. EPA must therefore set a compliance 



deadline shorter than five years if a source can install BART in less than five years. 



 



Here, EPA‘s proposal to set a compliance deadline at the five-year “outside date” is 



unreasonable because it is possible to install SCR at NGS in three and a half years or less. EPA 



does not offer a technical basis for its proposed 5 year compliance date. EPA has explained 



elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 



approximately 35 months for SCR installation at power plants with multiple SCR units.
14



 In its 



BART determination for San Juan, EPA concluded that that past SCR installations have required 



an average of between 37 and 43 months to design and construct an SCR unit.
15



 Indeed a range 



of studies and practical experience have identified that SCR can typically be installed in less than 



5 years.
16



  With multiple SCRs for the same plant, there are numerous duplicative design, 



engineering, procurement, fabrication, installation, and commissioning synergies, that can speed 



up the overall timeline. 



 



EPA points to no site-specific factors at NGS that would require a longer-than-average 



installation time for SCR. Consequently, EPA‘s proposed five-year compliance deadline does 



not require SCR installation “as expeditiously as practicable.” Consistent with the Clean Air Act 



and RHR, EPA should instead set a 3.5-year compliance deadline for SCR installation at NGS. 



                                                 
14



 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies for Multipollutant 



Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ multi102902.pdf; see also 75 Fed. Reg. 



45,210, 45,273 (Aug. 2, 2010) (proposed Transport Rule) (―It takes approximately 21 months to construct a [SCR] 



unit to reduce emissions of NOx.); Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx 



Emissions From Fossil Fuel-Fired Electric Power Plants (2009). 
15



 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport FIP, Docket EPA-



R06-OAR-2010-0846, at 71–72 (Aug. 5, 2011). Region 6 ultimately based its extended, five-year compliance 



deadline on site-specific factors for the San Juan Generating Station—such as site congestion—that would require a 



longer total installation time than the average. Only the largest and most complicated SCR retrofits have taken five 



years. Moreover, this five-year compliance deadline at San Juan Generating Station has been challenged in the 



Tenth Circuit. See Petitioner‘s Opening Brief, WildEarth Guardians v. EPA, No. 11-9552 (10th Cir. Apr. 30, 2012). 
16



 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, May 2012. 
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6. Impacts of Corrections to EPA’s BART 



 



Each of the above corrections changes the calculation of emissions under BART. Table 2 starts 



with emissions under BART as determined by EPA’s calculations (Scenario BART-1), and 



shows the impacts of each of our corrections discussed above individually (BART-2 through 



BART-6) as well as collectively (BART-9).
17



 All told, assuming rule finalization by July 1, 



2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 



timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%. 



 



Table 2: Corrected Emissions Under BART 



Scenario 



No.
18



 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



BART-1 EPA BART (No Corrections) 5,345 379,152 



BART-2 SCR Can Achieve 0.04 lb/MMBtu at NGS 3,887 341,978 



BART-3 Updated Emissions Data Should Be Used 5,345 373,064 



BART-4 30 Day Limits Cannot Be Used as Annual Rates 4,709 344,876 



BART-5 Baseline Heat Input Should be Used  5,266 374,903 



BART-6 SCR Can Be Installed By 2018 5,345 352,183 



BART-9 Corrected BART (All Corrections) 3,374 280,554 



 



B. Visibility Impacts Under BART 



 



In order to demonstrate the visibility impacts under BART and the proposed alternatives, 



visibility modeling is required. EPA’s original proposal provided some visibility modeling as 



part of its BART determination for NGS. Our modeling largely follows the same approach as 



EPA’s, but considers scenarios under the alternatives as well.  In fact, as a cross-check we 



modeled EPA’s N0 run and obtained the same results as the EPA.  After this “calibration” run, 



we then ran various other cases that we report below. 



 



One of the difficulties of EPA’s non-standard cumulative framework is that it makes visibility 



modeling much more onerous. Instead of developing visibility impacts at a particular point in 



time (post-BART implementation), modeling is needed for across multiple years and a greater 



number of emissions scenarios. This is particularly true for the alternatives discussed below. Our 



modeling provides results for 10 different scenarios, and interpolates between those to develop 



any additional scenarios necessary.
19



 



 



The results below summarize the visibility impacts – in 2020 and cumulatively from 2009-2044 



– under EPA’s proposed BART and our Corrected BART scenarios, for all 11 Class I areas 



                                                 
17



 BART-7 and BART-8 are documented in the attached spreadsheet and illustrate two combinations of corrections. 
18



 Throughout this document, the scenario numbers are designed to clearly link each scenario to the calculations in 



our attached spreadsheet. 
19



 See the “Modeling Interpolation” tab in [spreadsheet] for details. In each case we are using a 2
nd



 degree 



polynomial interpolation with R
2
 value greater than or equal to 0.9999. In other words, the interpolated values will 



necessarily not be as accurate as modeling, but will be a very close fit. 
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within 300 km and all 26 within 520 km. Following standard practice, we show below the sum 



(for all affected Class I areas) of the maximum 3-Year (i.e., 2001-2003) 98
th



 percentile delta-dV 



(24-hr average).  In addition we also show the cumulative delta dV for 2009-2044, which, is, in 



effect, the area under the delta dV curve as a function of time – this shows the effect of the 



visibility reduction trajectory for each scenario. 



 



We expanded the modeling domain beyond 300 km because there is no technical justification for 



limiting the domain to just 300 km, especially when there are so many additional Class I areas 



just beyond 300 km.  Clearly, the emissions from NGS impact a much larger set of Class I areas 



than those just within 300 km from the NGS. 



 



Table 3: Sum of the Three-Year Maximum 98
th



 Percentile 24-Hr Average Delta-Deciview 



Impacts at Affected Class I Areas 



Scenario 



No. 
Correction 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



 



Very clearly, our Corrected BART scenario provides greater visibility benefits than EPA’s 



proposed BART, both in 2020 and over the cumulative timeframe defined by EPA. These values 



provide a baseline against which the visibility outcomes of any proposed alternatives can be 



measured. 



 



We note that, in addition to cumulative benefits, our Corrected BART provides greater visibility 



benefits to each of the individual Class I areas as well, both in 2020 and over the 2009-2044 



timeframe. Modeling results for the individual Class I areas can be seen in the attached 



spreadsheet. 



IV. EPA’s Proposed Delay Alternative and LNB/SOFA Credit/NOx Cap Framework 



 



In addition to the BART determination, EPA’s February 5, 2013 proposal also described a 



framework for determining whether alternatives were better than BART, and proposed an 



alternative that would be allowed under that framework (“EPA Delay Alternative”).
 20



 



Essentially, this involved adding on credit for early installation of LNB/SOFA, and allowing the 



delayed installation of BART based on that credit. As discussed elsewhere in our comments, we 



disagree that this approach – the arbitrary 2009-2044 timeframe or the application of credit for 



previously installed controls – is legal or appropriate. For the purposes of this section, however, 



we focus only on calculation errors that EPA made within that flawed framework, and then 



discuss their implications for EPA’s Delay Alternative. 



                                                 
20



 Our discussion focuses on Alternative 1 from EPA’s February 5, 2013 proposal, since it was the only alternative 



actually proposed. Alternatives 2 and 3 required going over EPA’s then-NOx Cap and as such are even more 



unsupportable than the alternatives proposed as meeting it. 
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A. Corrections to EPA’s Calculation of the NOx Cap 



 



EPA applied the LNB/SOFA credit by assuming that LNB would not be installed until BART 



was installed and then summing the emissions from 2009-2044 to determine the “NOx Cap.” 



The corrections in Section III above also apply to this calculation – namely, reflecting lower 



emission levels achievable by SCR and a shorter timeframe in which it can be installed; using 



updated emissions data and appropriate baseline heat input; and using annual rates instead of 30 



day limits.
21



 In addition, two other significant corrections need to be made. 



 



1. Actual Heat Input Data Should Be Used to Calculate NOx Cap 



 



In calculating emissions for the years 2009-2013 under the NOx Cap, EPA relies on the average 



heat input from 2001-2008, even though actual heat input data for years 2009, 2010, and 2011 



were publicly available on EPA’s own website at the time EPA did this calculation for its 



February 5, 2013 proposal.  Failing to use actual data for 2009-2013 means that EPA is crediting 



NGS not just for early installation of LNB/SOFA, but also for the difference in heat input 



between 2001-2008 and the years from 2009-2013, which were lower. The effect of this, not 



accounting for other corrections, is to add 17,433 tons to the NOx Cap. For example, even 



without LNB/SOFA, there is no way NGS would have emitted 34,152 tons in 2010. With a heat 



input that year of 173,473,615 MMBtu, that is equivalent to a NOx emission rate of 0.39 



lb/MMBtu – above NGS’ existing rate prior to LNB/SOFA, which was closer to 0.35 lb/MMBtu.  



 



2. LNB/SOFA Could Be Installed In 3 Years 



 



EPA’s calculations of the LNB/SOFA Credit assume that LNB/SOFA would be installed at the 



same time as SCR; that is to say, 5 years after rule finalization. In reality, LNB/SOFA can 



unquestionably be installed more quickly. For example, EPA has noted, based on industry 



experience, that LNB can be installed in as little as 6 months.
22



  Thus, we believe, generously, 



that LNB/SOFA can be installed in well under 3 years,   We also note that NGS’s own existing 



experience demonstrates that LNB/SOFA can be installed – at NGS – in under 3 years.
23



 



 



3. Impact of Corrections to NOx Cap 



 



The impact of these corrections on the NOx Cap is show in Table 4. The combined corrections 



(CAP-6)
24



 serve to lower the NOx Cap by more than 120,000 tons. 



                                                 
21



 The one exception is the correction of updated emissions from 2011-2013, which obviously does not apply to 



calculating emissions as if LNB/SOFA had not been installed. 
22



 See Technical Support Document (TSD) for the Transport Rule, Docket ID No. EPA-HQ-OAR-2009-0491 



“Installation Timing for Low NOX Burners (LNB)” and the references contained therein.  Document available in the 



docket or at http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf. 
23



 See article “Navajo Generating Station Voluntarily Installs Low-Nox Burners” in Electric Light and Power, 



9/1/2011, available at http://www.elp.com/articles/print/volume-89/issue-5/sections/navajo-generating-station-



voluntarily-installs-low-nox-burners.html.  The article notes that “ [T]his year, workers at NGS finished installing 



low-nitrogen oxide (NOx) burners and separated overfire air on the final unit to complete a voluntary three-year 



effort to retrofit all three 750-MW coal generating units at the plant.” 
24



 CAP-4 and CAP-5 demonstrate the impact of two combinations of corrections and are shown in the attached 



spreadsheet. 





http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf
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Table 4: Corrected Emissions Under the NOx Cap 



Scenario 



No. 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



CAP-1 EPA NOx Cap (No Corrections) 5,345 494,899 



CAP-2 Actual Heat Input Data Should Be Used 5,345 477,466 



CAP-3 LNB/SOFA Could Be Installed In 2 Years 5,345 472,245 



CAP-6 Corrected NOx Cap (All Corrections) 3,374 373,029 



 



Given EPA’s proposed framework, this lower, corrected NOx Cap has significant implications 



for both EPA’s original proposed alternatives and the TWG alternatives (which simply seek to 



match EPA’s flawed proposal). 



 



4. Impact of Delay on the NOx Cap 



 



EPA’s approach means that if there is any delay in rule finalization, more NOx emissions will be 



allowed under the NOx Cap. Indeed, this has already occurred. EPA’s first proposal, from 



February 5, 2013, assumed a finalization date of January 1, 2014, resulting in an associated NOx 



Cap of 451,689 tons.
25



 Its October 22, 2013 proposal assumed a finalization date of July 1, 2014. 



The effect of this change alone increased the NOx Cap to 494,899 tons, an increase of 43,210 



tons. This increase in allowed emissions provides additional incentive to NGS to delay 



finalization of the rule for as long as possible. 



 



As Table X below indicates, for each year of delay, under EPA’s calculations, an additional 



28,807 tons is added to the NOx Cap; with our corrected calculations, a year of delay adds 



roughly 30,362 tons to the NOx Cap (because our corrections use existing heat input data for 



past years where available, the exact value is not known) – thousands of tons above NGS’s 



emissions in any year since 2009. Thus, as we will see below, under EPA’s approach to 



determining whether an alternative is better than BART, each year of delay in rule finalization 



allows for two or more years of delay in implementation of SCR. 



 



Table 5: Impact of Delay in Rule Finalization to NOx Cap 



Scenario No. Correction 
NOx Emissions Added to NOx Cap (Tons) 



6 Month Delay 1 Year Delay 



CAP-1 None (As proposed) 14,403 28,807 



CAP-6 All Corrections ~15,181 ~30,362 



B. Corrections to EPA’s Alternative 



 



In its February 5, 2013 proposal, EPA proposed Alternative 1, which allowed NGS to delay 



installation of BART so long as its cumulative emissions from 2009-2044 were below the NOx 



Cap. In its October 22, 2013 supplemental proposal, EPA did not update its calculations with 



                                                 
25



 Spreadsheet “EPA Analysis of BART Alternatives,” attached to EPA’s Technical Support Document, Docket ID 



No. EPA-R09-OAR-2013-0009-0004. 
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regard to Alternative 1. Here, we update those calculations to show the timelines for 



implementation that can be justified under this approach, both according to EPA’s original 



calculation methodology, and with our corrections noted above, assuming both EPA’s projected 



rule finalization and with several possible delays. 



 



First, to update EPA’s Alternative 1, we used the NOx Cap developed by EPA for a finalization 



date of July 1, 2014; we extrapolated this to possible finalization dates of January 1, 2015, and 



January 1, 2016 as well. We also used the updated 2012 actual data,
26



 but otherwise emissions 



under the alternative were calculated according to EPA’s approach. We followed EPA’s 



methodology of determining in which whole years SCR installation would be required (rather 



than, say, determining by half years or even months). The result is listed as scenario ALT-1 in 



Table 6 below. 



 



We then performed the same calculations but with the corrections noted in Sections III-IV above. 



The results are listed in Table 6 below as scenario ALT-2. 



 



Table 6: Updated and Corrected EPA Alternative Timelines 



Scenario 



No. 
Description 



Corrections to 



Emissions 



Calculations 



Rule 



Finalized 



By 



Nox 



Cap 



(Tons) 



SCR Installation By: 



2
0



1
8
 



2
0



1
9
 



2
0



2
0
 



2
0



2
1
 



2
0



2
2
 



2
0



2
3
 



2
0



2
4
 



2
0



2
5
 



2
0



2
6
 



2
0



2
7
 



2
0



2
8
 



2
0



2
9
 



ALT-1 
NOx Cap 



CAP-1  
BART-3 



7/1/2014 494,899             
  



    
1/1/2015 509,302                 



 
  



1/1/2016 538,109                     



ALT-2 
NOx Cap 



CAP-6 
BART-9 



7/1/2014 373,029                     
1/1/2015 388,210                     
1/1/2016 418,572                     



BART-1 
EPA’s 



BART 
N/A 



7/1/2014 379,152             
1/1/2015 388,142             
1/1/2016 406,121             



BART-9 
Corrected 



BART 
BART-9 



7/1/2014 280,554             
1/1/2015 288,989             
1/1/2016 305,860             



 



Table 6 makes clear several pertinent points. First, correcting the calculation errors in the NOx 



Cap and BART emissions scenarios makes a significant difference – a difference of roughly two 



years. Second, regardless of the calculation methodology, any delay of the rule finalization has 



significant impacts on when SCR is installed under this framework. The 6 month delay of 



finalization (to January 1, 2015) leads to a year delay in installation of SCR; the 1.5 year delay 



(to January 1, 2016) leads to a three year delay in SCR installation. 



                                                 
26



 EPA’s updated spreadsheet (“Supplemental Better than BART Alternatives,” Docket ID No. EPA-R09-OAR-



2013-0009-0191) references the 2012 data, but not the 2013 data; we have updated EPA’s Alternative consistent 



with this approach. 
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Finally, there is no question that BART is better than the EPA Delay Alternative – whether based 



on EPA’s calculations or our own Corrected NOx Cap. Even assuming, for the sake of argument, 



that BART can be legally installed past the end of the first planning period in 2018, installation 



of SCR under BART still occurs years before it would under EPA’s Delay Alternative. As a 



result, the total NOx emissions that the surrounding communities and lands are subjected to over 



the years and in any given year are much lower under BART. 



C. Visibility Impacts Under EPA’s Delay Alternative 



 



The emissions scenarios under EPA’s Delay Alternative are similar to those under BART, except 



that the benefits of SCR installation are delayed by years. Thus, the visibility impacts at 2020 



and over the 2009-2044 timeframe are worse under EPA’s Delay Alternative. The values below 



assume rule finalization by EPA’s estimated date of July 1, 2014; the differences are greater with 



any delay. 



 



For comparative purposes, we also demonstrate the visibility impacts that would have occurred 



under the hypothetical emissions scenarios assumed by EPA’s NOx Cap and our Corrected NOx 



Cap. This comparison shows why EPA’s dependence on NOx emissions instead of visibility 



modeling is unsupported and inappropriate. EPA’s scenarios are shown in solid colors; our 



corrected scenarios are striped. 



 



Table 7: Visibility Impacts Under BART and EPA’s Delay Alternative 



Scenario 



No. 
Description 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



ALT-1 EPA Alternative 30.85 37.59 737.7 908.4 



ALT-2 Corrected EPA Alternative 27.89 33.95 615.3 764.1 



CAP-1 EPA NOx Cap N/A N/A 731.9 909.7 



CAP-6 Corrected NOx Cap N/A N/A 604.7 758.5 
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Figure 1: Visibility Impacts (dv) in 2020 Under BART and EPA Delay Alternative 



 



 
Figure 2: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, EPA Delay 



Alternative, and NOx Cap (Assuming July 1, 2014 Rule Finalization) 



 



Several things are apparent from these results. First, EPA’s Delay Alternative, even with our 



corrections, doesn’t come close to meeting BART either in 2020 or over the 2009-2044 



timeframe. This is not a surprise; given the delayed nature of EPA’s Delay Alternative, it is 



impossible for it to actually be better than BART. 



 



More notably, these results clearly demonstrate the failure of EPA’s reliance on NOx emissions 



as a stand-in for actual visibility analysis, and illustrate why modeling is required by law when 



the distribution of emissions – geographic, temporal, pollutant, or other distribution – differs 



between BART and the proposed alternative. This is because EPA’s Delay Alternative is not 
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only worse than BART – it also provides less cumulative visibility benefit than would the NOx 



Cap to the Class I areas within 300 km (737.7 dv versus 731.9 dv), despite the fact that its 



cumulative emissions meet the NOx Cap (478,040 tons versus 494,899 tons). This is also true for 



our Corrected Alternative and Corrected NOx Cap at both 300 km and 520 km. Clearly, a ton of 



NOx has more or less impact on visibility depending on the circumstances in which it is emitted. 



Again, this is not a surprise – the non-linear nature of visibility impacts means that the impacts 



do not scale directly with emissions. Visibility modeling would be far simpler if that were the 



case. In this case, EPA should have relied upon the modeled visibility impacts to determine what 



is “better than BART” – NOx emissions are insufficient as a substitute. 



V. The Technical Working Group (“TWG”) Alternative 



 



The unpredictable outcomes possible under the TWG alternative – embracing everything from 



shutdown to no changes at all, as discussed below – are not better than BART. The TWG 



alternative starts with EPA’s (flawed) NOx Cap and then develops a series of potential outcomes 



(Alternatives A and B, with various subparts) that end up emitting at or below the same 



cumulative amount at one point in time – 2044. As we demonstrate below, regardless of the 



framework chosen, these options cannot compare to BART.  First, as far as emissions, the TWG 



alternative does not guarantee BART-level emissions by 2020 – or, in fact, by any date. Second, 



it does not ensure compliance, even under the cumulative-through-2044 rubric, with our 



Corrected NOx Cap. Third, even under EPA’s original, flawed, NOx Cap, the options available 



under the TWG alternative are sufficiently broad as to be unenforceable, and cannot be shown to 



be better than BART.  Finally, as we will show, the TWG alternative is not better than BART 



from a visibility outcomes standpoint. 



A. Issues with EPA’s Presentation of the TWG Alternative 



 



EPA’s analysis of the TWG alternative, found mainly in its “Supplemental Better than BART 



Alternatives” spreadsheet,
27



 leaves out some critical perspective, which we attempt to provide. 



First, EPA fails to consider the wide range of possibilities under the TWG alternatives, and 



instead presents only three middle ground scenarios. As our analysis shows, there are many more 



possible outcomes, some of them more problematic than the ones EPA has elected to present. 



EPA’s analysis fails to adequately describe, let alone analyze or compare, the range of possible 



outcomes. To be fair, however, even though EPA could have done a more thorough job, it would 



be virtually impossible to analyze and compare all or even most possible outcomes under the 



TWG alternative in a complete manner without extremely sophisticated analysis. Just based on 



this fact alone, the TWG alternative does not, and cannot, provide the certainty of emissions 



outcomes under BART or even EPA’s Alternative. EPA cannot and should not approve an 



“alternative” that it cannot even fully analyze.  Papering over this by presenting only three 



unenforceable options out of myriad possibilities is unacceptable. 



 



Second, EPA’s graphs are highly misleading. They label as “BART” a line that is very clearly 



not BART, but the made up scenario in which LNB/SOFA have not already been installed at 



NGS (in other words, the NOx Cap). The dramatic difference between this line and BART is 



                                                 
27



 Docket ID No. EPA-R09-OAR-2013-0009-0191. 
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demonstrated on EPA’s graph for Alternative A1 below. We have changed nothing other than 



adding in EPA’s BART (the black line) and clarifying that what EPA labeled as BART (the red 



line) is not. Similar graphs for the other two scenarios EPA analyzed can be found in our 



attached spreadsheet. 



 



Figure 3: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 



 



Third, EPA’s analysis fails to include any modeling for visibility outcomes, and thus, ironically, 



is insensitive to the visibility effects of the alternatives. Visibility benefits are a required part of 



the five-factor BART analysis, and moreover are the direct purpose of the Regional Haze Rule. 



The alternatives EPA presents have different distributions of emissions as compared to BART, 



and thus do not qualify to simply show “greater emissions reductions.” For the TWG Alternative 



in particular, the distribution of emissions is not only temporally different from BART, but also 



different with regard to the distribution of emissions among pollutants. Some of the envisioned 



scenarios involve a reduction of generation, which would lower SO2 and PM emissions in 



addition to NOx. EPA’s analysis tells us nothing about this critical factor. This is required in 



order to make any alternative legally defensible.  



B. The Uncertainty of the TWG Alternative  



 



One of the main issues with the TWG alternative is the almost limitless number of possible 



combinations and outcomes. There is no guarantee that outcomes better than BART will occur, 
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and even if they do, no guarantee that they will be maintained. The TWG alternative, as 



presented, cannot qualify as reasonable progress of any kind, let alone meet or exceed the 



stringent standards of BART. Our analysis attempts to provide a more complete picture of the 



possible outcomes under the TWG alternative than presented by EPA. 



 



A few notes about our calculations in this section: depending on the scenario, we have calculated 



emissions using a variety of heat inputs from the 2001-2012 time period – the minimum, 



maximum, or different averages. It is important to note that all are representative of possible heat 



inputs under the TWG alternative; we have used different assumed values to demonstrate a 



variety of possible phenomena (e.g. using lower heat input rates can better demonstrate the 



length of time the units could run, whereas higher heat input rates can better demonstrate the 



upper limits of annual emissions).  In addition, there are two relevant corrections discussed 



above – the use of annual emission rates (shown in Table 1 above) rather than 30 day limits, and 



the use of updated data for 2011-2013. Except where duplicating EPA’s calculations, we have, 



for consistency, included both of these corrections. 



 



For simplicity, the TWG alternative is presented as two primary options, Alternatives A and B; 



in reality the choice between the two is determined not by choice but by ownership outcomes. 



Multiple outcomes are possible under each. 



 



1. Alternative A 



 



Alternative A has several subparts, but their minimum common elements in addition to the NOx 



Cap include: (a) a reduction in generation of at least 561 MW by 2020, and (b) two of the NGS 



units must meet a 30 day NOx limit of 0.07 lb/MMBtu by 2031. 



 



We present 3 possible scenarios under Alternative A in addition to EPA’s analysis. The first, 



TWG-4, demonstrates the outcome under Alternative A2,
28



 in which one unit is shut by 2020, 



and the collective capacity of the other two are increased by the maximum 189 MW, and these 



two units then meet the 0.07 lb/MMBtu limit by 2031. This is the same scenario that EPA uses to 



demonstrate Alternatives A2 and A3, but with our corrections made to the calculations. 



 



Unfortunately, EPA’s analysis is incomplete, and fails to include other potential outcomes under 



Alternative A. Our second scenario, TWG-5, demonstrates a potential outcome under Alternative 



A3. Alternative A3 requires a minimum reduction in generation at NGS of 561 MW by 2020, but 



all three units can remain operating at the existing emission limit. It then requires two of the units 



to achieve a limit of 0.07 lb/MMBtu by 2031. Thus, one option under this scenario is for two 



units, totaling 750 + 750 = 1500 MW, to operate at the more stringent limit, while the remaining 



unit operates under at lower capacity with just LNB/SOFA. 



 



However, the proposal does not specify to which of the units the more stringent limit applies. In 



theory, then, NGS could operate one unit with just LNB/SOFA at 750 MW, while meeting the 



more stringent limit at the remaining 750 + 189 = 939 MW. While this may sound unlikely, it is 



                                                 
28



 Alternative A1 is the most straightforward of the alternatives (shutdown one unit by 2020; SCR at 0.07 lb/MMBtu 



on the remaining two by 2031). Our spreadsheet includes EPA’s analysis as well as our own slightly modified 



possible scenario under this Alternative, but they are overall quite similar.  
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not impossible that NGS would chose to avoid the operational costs of SCR by routing more of 



its production to the unit equipped only with LNB/SOFA. This is our third scenario, TWG-6. 



 



An even more likely scenario, described by TWG-7, would be that NGS might choose to meet 



the 0.07 lb/MMBtu limit on one unit by not operating it, forgoing both the capital and 



operational costs of SCR. This would leave one unit operating at the existing limit and only one 



meeting 0.07 lb/MMBtu. 



 



Emissions under our scenarios, EPA’s analysis, and BART are summarized in Table 8 and 



Figure 4Figure 5, along with EPA’s NOx Cap and our Corrected NOx Cap. 



 



Table 8: Emissions Under TWG Alternative A 



Scenario 



No. 
Description 



NOx Emissions (Tons) 



2020
29



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 EPA BART 5,345 379,152 388,142 406,121 



BART-9 Corrected BART 3,374 280,554 288,989 305,860 



TWG-1 EPA TWG A1 13,186 436,206 436,206 436,206 



TWG-2 TWG A1 (possible) 14,053 446,912 446,912 446,912 



TWG-3 EPA TWG A23 (1689 MW|SCR)* 14,847 462,228 462,228 462,228 



TWG-4 TWG A2 (1689 MW|SCR)* 15,823 473,619 473,619 473,619 



TWG-5 TWG A3 (1500 MW|SCR + 189 MW|LNB/SOFA)* 15,823 491,178 491,178 491,178 



TWG-6 TWG A3 (939 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 538,109 



TWG-7 TWG A3 (750 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 536,068 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



*Emissions for these scenarios (and in Alternative B below) are presented as if EPA’s NOx Cap were in place; that 



is the maximum value for a given scenario. 



 



                                                 
29



 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For instance, all of the TWG A 



cases shown in this table would have higher emissions for the first full year of BART (last half of 2019 + first half 



of 2020) because the shutdown requirement under TWG Alternative A does not begin until 2020. 
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Figure 4: 2020 NOx Emissions, Tons, Under BART and TWG Alternative A 



 



 
Figure 5: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative A, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Clearly, emissions are higher under TWG Alternative A both in 2020 and under the 2009-2044 



timeframe. Furthermore, none of the TWG Alternative A scenarios meet our Corrected NOx 



Cap; two of the possible scenarios also max out EPA’s NOx Cap and would be higher if rule 



finalization were delayed. 



 



2. Alternative B 



 



Alternative B is even more open ended than Alternative A. In addition to the NOx Cap, it 



requires that a second sub-cap, from 2009-2029, be met. Although there are an infinite number of 



ways these restraints might be met, we highlight four scenarios in addition to the two that EPA 
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describes. Both of EPA’s scenarios involve the installation of SCR on all three units; in one 



scenario the SCRs meet a limit of 0.07 lb/MMBtu and are installed earlier; in the other they meet 



a limit of 0.055 lb/MMBtu and are installed later. EPA describes the decision to investigate only 



these scenarios as such: 



 



Although Alternative B does not specify how the caps will be maintained, installation of 



SCR on all units at NGS is a reasonable compliance option, and therefore, EPA is using 



this as an example for further examination of Alternative B. 78 FR 62517. 



 



Unfortunately, installation of SCR on all three units is by no means the only reasonable option 



for compliance. EPA’s analysis is completely insufficient to the task of describing the possible, 



or even likely, outcomes under Alternative B. We attempt to fill in a few of the gaps
30



 with our 



additional scenarios, which are again described for finalization dates of July 1, 2014; January 1, 



2015; and January 1, 2016. As Table 5Table 9 illustrate, any delay in rule finalization (even six 



months) increases the overall NOx Cap.
31



 As a result, the dates for SCR installation or shutdown 



under Alternative B scenarios get pushed later and later. 



 



Our first scenario, TWG-11, assumes that all three units run with just LNB/SOFA. SCR with a 



limit of 0.055 lb/MMBtu (30 day) is installed on two units in sequential years. The third unit 



continues to operate only with LNB/SOFA, and all three run through at least 2044. 



 



Our second scenario, TWG-12, assumes one unit shuts down in the 2020s and another in the 



2030s. No SCR is installed on any units. The third unit, with just LNB/SOFA, can operate 



through at least 2044. 



 



Our third scenario, TWG-13, assumes no SCR is installed and all three units continue to run at 



current emission rates until the NOx Cap is hit and the units shut down. This allows all three 



units to run through the mid- to late-2030s. 



 



Our fourth scenario, TWG-14, assumes that one unit shuts down earlier on. This allows the other 



two units to run with only LNB/SOFA through at least 2044. 
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 In reality, due to the overwhelming number of scenarios allowed by Alternative B, an even more thorough 



analysis is warranted. 
31



 Because the 2009-2029 Cap is based on a fixed date (shutdown of one unit by 2020), it should not increase with 



delay of rule finalization. Our scenarios meet EPA’s 2009-2029 Cap of 416,865 tons. We note that this was 



calculated using emissions updated only to 2011. Including just the 2012 emissions in this calculation drops the 



2009-2029 Cap to 410,009 tons; inclusion of 2013 data and our other corrections further lower it to 364,907 tons. 
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Table 9: Emissions Under TWG Alternative B 



Scenario 



No. 
Description 



NOx Emissions (Tons) | Action Dates 



2020
32



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 
EPA BART 



(3 SCR at 0.055) 
5,345 379,152 | 7/1/19 388,142 | 1/1/20 406,121 | 1/1/21 



BART-9 
Corrected BART 



(3 SCR at 0.04) 
3,374 280,554 | 1/1/2018 288,989 | 7/1/18 305,860 | 7/1/19 



TWG-8 
EPA TWG B1  



(3 SCR at 0.055) 
19,779 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 



TWG-9 
EPA TWG B2  



(3 SCR at 0.07) 
19,779 491,245 | 2026, 27, 28 504,221 | 2027, 28, 29 517,196 | 2028, 29, 30 



TWG-11 
TWG B  



(2 SCR at 0.055) 
20,245 491,578 | 2021, 22 507,183 | 2023 533,192 | 2025, 26 



TWG-12 
TWG B 



(Shutdown 2 units) 
20,245 493,124 | 2021, 33 506,621 | 2022, 34 533,614 | 2024, 36 



TWG-13 
TWG B 



(Shutdown 3 units) 
17,439 494,899 | early 2036 509,302 | late 2036 538,109 | mid 2038 



TWG-14 
TWG B 



(Shutdown 1 unit) 
11,626 492,137 | 2018 503,764 | 2020 532,829 | 2025 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



 



 



 
Figure 6: 2020 NOx Emissions, Tons, Under BART and TWG Alternative B 
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 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For example, emissions under 



TWG-11 are higher 5 years post-BART under the 1/1/16 finalization scenario (17,439 tons) than under the 7/1/14 



scenario (11,626 tons) because the shutdown in that case is delayed beyond 5 years post-BART. 
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Figure 7: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative B, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Again, the emissions under BART in 2020 and the 2009-2044 timeframe are clearly lower than 



the possible outcomes under the TWG Alternative B, none of which meet our Corrected NOx 



Cap. 



C. The TWG Alternative Does Not Provide “Greater Emissions Reductions” or 



Otherwise Qualify as “Better than BART” 



 



Based on the analysis presented above, it is clear that the TWG alternative cannot possibly be 



properly constrained or described, much less considered “better than BART.” Indeed, it wouldn’t 



even qualify as reasonable progress. 



 



It is plain that none of the TWG scenarios guarantee greater emissions reductions – cumulatively 



or in 2020 – than EPA’s BART. Since our corrected BART is lower than EPA’s BART, the 



same is true when compared with our corrected BART. Likewise, none of the TWG scenarios 



guarantee emissions reductions that are lower than our correctly calculated NOx Cap. Without 



meeting these elements, the TWG alternative cannot possibly be miscast as “better than BART.” 



 



On an annual basis, none of the TWG scenarios offer any guarantee of remotely BART-like 



levels by 2020. Further, while some of the TWG scenarios decrease in NOx emissions over time, 



there is no guarantee that they will do so (see, e.g., TWG-11, TWG-12, and TWG-14, which 



remain above EPA’s calculated BART levels through at least 2044). Likewise, EPA notes that 



“closure or curtailment…would result not only in NOx reductions, but also in reductions of other 



criteria and hazardous pollutants, such as sulfur dioxide (SO2), particulate matter, and mercury.” 



78 FR 62516. While this is true, the TWG alternative offers no guarantee of closure of any units. 



 



EPA’s framework also fails to consider emissions past 2044. BART is intended to be an ongoing 



requirement, applicable for the remaining life of the facility. Here, there is no guarantee that 



NGS will shut down in 2044; indeed, EPA notes that “NGS is projected to continue operation at 
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least to 2044” (78 FR 8288). Regardless, TWG Alternative B requires no emission reductions 



whatsoever past 2044. 



 



Indeed, it is clear that the 2009-2044 timeframe is arbitrary from a BART perspective. If, 



instead, we extend the time frame by three years to 2009-2047, EPA’s NOx Cap becomes 



510,935 tons. Its second estimated scenario under Alternative B, however, becomes 511,654 



tons. In other words, a scenario envisioned by EPA as providing “greater emissions reductions” 



when viewed from 2009-2044 no longer does so if the plant continues to operate just three more 



years. 



 



Furthermore, there are several possible outcomes that provide little to no progress at all. Under 



TWG, Alternative B can operate – as is, with no modifications – at present levels until at least 



2036. With a six month delay of rule finalization past EPA’s projection, one unit can shut in 



2020 – as is already likely – and allow the other two to operate with just LNB/SOFA through and 



past 2044. 



 



Finally, it is not clear that the TWG alternative even qualifies as reasonable progress, let alone 



BART. BART provides an upper limit on the emissions from a given unit on a 30 day basis. The 



TWG does not guarantee this except to the extent that the existing limit is retained. Otherwise, it 



doesn’t even provide an annual limit. This could easily allow periods of lower emissions 



followed by significantly higher emissions, a pattern that BART would not allow. For instance, 



consider TWG-11, where two SCRs are installed early on. If the third unit, with only 



LNB/SOFA, were idled for some years and then restarted, emissions could be reduced for the 



interim period and then jump up significantly. In addition to being the antithesis of what is meant 



by reasonable progress, this type of scenario could wreak havoc with the ability of states in the 



region to determine whether reasonable progress is, indeed, occurring and to plan for additional 



needed measures. 



D. Visibility Impacts Under the TWG Alternative 



 



Modeling results for the TWG alternative, along with BART and the NOx Cap, are shown below 



for 2020 and the cumulative timeframe 2009-2044. The visibility benefit of BART versus the 



TWG alternative is very clear. 
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Table 10: Maximum 98
th



 Percentile Visibility Impacts (dv) Under BART, the TWG 



Alternative, and the NOx Cap 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 



TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 



TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 



TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 



TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 



TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 



TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 



CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 



CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 



 



 
Figure 8: Visibility Impacts (dv) in 2020 Under BART and the TWG Alternative 
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Figure 9: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, the TWG 



Alternative, and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



As Figure 8 illustrates, BART – whether EPA’s original calculation or our Corrected BART – 



offers significantly more visibility benefits in 2020 as compared to the possible outcomes under 



the TWG alternative. Likewise, lower cumulative visibility impacts occur under BART over the 



2009-2044 timeframe. None of the outcomes under the TWG alternative come close to meeting 



the visibility impacts under our Corrected NOx Cap. 



 



There are several other items of note here. First, these results assume, per EPA’s estimate, that 



rule finalization will occur by July 1, 2014; as shown above, later finalization results in a greater 



gap between outcomes under BART and those under any proposed alternative. 



 



Second, the TWG alternative is one alternative – it cannot be assessed simply by looking at the 



most plausible or most attractive potential outcome. All of the outcomes we have illustrated are 



possibilities. There is no way for EPA to say that all of them are “better than BART,” regardless 



of the framework for analysis. 



 



Third, as noted above with EPA’s Delay Alternative, several of the potential outcomes belie the 



problems with EPA’s reliance on NOx emissions instead of visibility modeling. Scenarios TWG-



8, TWG-9, and TWG-11 all have emissions that are lower than the NOx Cap, but have 



cumulative visibility impacts higher than the NOx Cap scenario. The first two of these are 



scenarios described by EPA. 



 



Thus, the TWG alternative, like EPA’s Delay Alternative, is not “better than BART” because it 



does not provide better visibility benefits to impacted Class I areas than BART does, particularly 



when compared to our Corrected BART. Furthermore, meeting EPA’s NOx Cap in terms of 



emissions provides no guarantee of matching the visibility benefits under the NOx Cap, and 



certainly does not meet our Corrected NOx Cap. 
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VI. Potential Gap-Filling Modifications to TWG Alternatives 



 



Because the alternatives proposed by EPA are not “better than BART,” we have attempted to 



find an alternative scenario that does provide better visibility benefits than BART in a legally 



and technically sound way. Put another way, we looked for a scenario that would fill the gap 



between our Corrected BART scenario and the alternatives proposed by EPA, including the 



TWG alternative. 



 



To be defensible, this alternative must meet several basic criteria. Visibility cannot decline in any 



Class I area, and there must be an average improvement over all the impacted Class I areas 



(equivalent to a lower cumulative impact).
33



 These conditions typically must be consistently met 



post-BART implementation; we again use 2020 as a stand in for this post-BART timeframe. In 



addition, we have aimed to meet EPA’s framework by considering cumulative visibility impacts 



over the 2009-2044 timeframe. 



 



While we explored multiple options, the only one that met all of these criteria was to require 



shutdown of one unit by 2020, along with the installation of SCR on the remaining two units by 



2020. In this scenario, the SCRs could meet a slightly relaxed rate of 0.065 lb/MMBtu. Table 11 



and Figure 10 below show the visibility impacts for this Gap Filling scenario, along with our 



Corrected BART and the lowest-impacting TWG outcome (Alternative A1, as estimated by 



EPA). 



 



Table 11: Maximum 98
th



 Percentile Visibility Impacts (dv) Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 
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 40 CFR 51.308(e)(3). 
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Figure 10: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, 



TWG Alternative A1, and the Gap Filling Scenario 



 



The Gap Filling scenario provides visibility impacts that are below our Corrected BART by 2020 



and also are cumulatively lower than the impacts associated with BART from 2009-2044. This is 



true cumulatively across all Class I areas within 300 and 520 km. We have not modeled the 



emissions associated with the Gap Filling scenario exactly, nor have we interpolated the results 



for each Class I area. However, reviewing Runs F and J in our modeling results, which are very 



close to these scenarios, indicates a strong likelihood that the Gap Filling scenario provides 



increased visibility reductions at each Class I area individually as well. 



 



In summary, we believe that, separate from the many legal arguments, on a technical basis, EPA 



should not accept the alternative proposed by the TWG in lieu of BART for the NGS. 
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The Working Group’s Alternative to EPA’s Navajo Generating Station’s BART 



Determination Is Built on Uncertain Options and is Unenforceable 



 



 



Based on sound analysis, EPA proposed a BART rule for Navajo Generating Station that is consistent with 



other EPA regional haze determinations. For this reason, EPA’s BART FIP for NGS (SCR on all 3 units 



within five years of a final FIP) is the most defensible and workable outcome for NGS BART compliance.  



Conversely, the Working Group (TWG) alternative is impracticable and laden with enforcement 



problems. (See e.g., Conservation comments p. 25-30 and Miller/Sahu report p. 15)  Should EPA move 



ahead with the TWG alternative we strongly recommend that the agency only do so if the TWG option is 



but one of two severable alternatives in the rulemaking itself allowing  NGS’s operators to choose to 



implement EPA’s initial BART plan or the TWG alternative. 



Enforceability Issues 



 TWG relies entirely on a NOX cap concept that is not enforceable until 2044. Because the TWG 
allows NGS to wait until 2044 to cut emissions, the approach is not defensible under the CAA as 
the alternative may result in decades more visibility impairment, in stark contrast with EPA 
requirements for other BART sources. (Conservation Comments, p. 20 and fn.35.) 



 Because the TWG provides NGS operators with complete discretion to choose how to meet the 
NOx cap, and the fact that the NOx cap does not include actual emissions limits, EPA and the 
public  would have no ability to assess whether NGS is “on track”  to cut haze forming pollutants 
through the NOx cap. If NGS delays action; it will only be after the cap is exceeded at the 2044 
deadline that the violation will become apparent (because only then is there actually a 
“violation” of the cap). 



 Nothing in the TWG option compels or even allows imposition of enforceable interim limits, 
visibility targets, or particular shut down or controls on specific units at particular times. 
(Conservation Comments, p. 27 and Miller/Sahu report Part V.B.1. and 2.)  The number of 
possible permutations under the TWG is nearly infinite.  NGS could move between “operational 
controls” and partial shut-downs and later-installed controls as it believes the market dictates 
with no ability for EPA to assess, let alone enforce, whether the plant is meeting theoretical 
targets with shifting priorities.  Our calculations and modeling show that all TWG permutations 
are worse than EPA’s proposed BART determination and most do not even meet the cap. 



 The TWG option requires only annual emissions plans.  It omits any requirement for specific plan 
content and lacks provisions for enforcing those plans.  Even if a plan appears “inadequate” in a 
given year (unclear how that would be determined because there are no annual benchmarks or 
requirements), EPA will have to wait until the final year’s plan to measure against the 2044 
emissions cap. (Conservation Comments, p. 27 and fn. 38.) 



 The TWG 2044 date is not an enforceable shut-down date or even an enforceable BART controls 
date.  It is simply the date against which the “total emissions cap” is to be measured.  NGS could 
continue to operate past that date and there is no provision for what happens if the cap is not 
met, or any means to compel NGS to finally install BART controls.  Even the TWG’s option to 
close one unit by 2019 is entirely discretionary and based on actions beyond EPA control.  
(Conservation Comments at p. 29 and Miller/Sahu report at p.22.)  
 
 



Examples of Prior EPA BART Determination Relevant to NGS 











 



 



In order to be consistent with other EPA BART determinations, EPA should look to other instances where 



it finalized alternative plans that were fully fleshed out and companies had the option to either elect to 



implement the original EPA-proposed BART limit or implement the enforceable alternative by a date 



certain. 



-     Four Corners: EPA’s final rule allowed for either shutdown of 3 units and SCR on 2, or SCR on all 
5 units. The utility was given a deadline to choose between the two, and opted for shutting 
down three units, providing reductions of not just NOx but SO2 and PM.  



-     Crystal River:  EPA’s proposed rule gave two options – shut down both units or install BART 
controls. By the time EPA finalized the rule, the units were under binding determination to shut 
down. (Like Four Corners, the utility was given a specific date – January 1, 2015 – by which it had 
to choose which option it planned to pursue.)   



- Dave Johnston unit 3: EPA’s final BART determination allowed the company to either install SCR 
on the unit to meet the BART limit by March 2019 or retire it by 2027.  



 
These examples provided the coal plant operators with clear, workable options from which to pick while 



also providing EPA with enough certainty to monitor and assess the final plan’s implementation and 



ensure its enforcement. Moreover, if there is a challenge to the final determination for NGS or the TWG 



fails for any other reason, then EPA’s initial BART proposal could be severable thus serving as a critical 



backstop. 
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I. Introduction 



 



This technical support document (“TSD”) addresses technical critiques of EPA’s proposed 



BART determination and alternatives found in its February 5, 2013 and October 22, 2013 



proposals.  It should be noted that in this TSD we do not provide a critique of the propriety of 



EPA’s overall approach – namely a NOx cap as a BART alternative.  For the many reasons 



discussed elsewhere in these comments, this approach is fundamentally improper. 



 



The above notwithstanding, we offer comments on EPA’s calculation of emissions under BART 



and the proposed alternatives, and its proposed framework for analyzing whether the alternatives 



are in fact “better than BART.” 



 



We have organized this TSD as follows: first, a discussion of the proposed methodologies for 



analyzing whether the alternatives are “better than BART;” and second, a discussion of the 



calculations made under each of the three proposal groups, namely EPA’s BART determination, 



EPA’s BART alternatives (using the LNB/SOFA Credit or “NOx Cap” concept), and the 



alternatives offered by the Technical Working Group (TWG) and subsequently proposed by 



EPA. 



 



To reiterate, as this TSD demonstrates, EPA’s proposed “better than BART” analysis framework 



is fundamentally flawed and inappropriate; nonetheless, even under this rubric, none of the 



proposed alternatives, including the TWG alternatives, qualify as “better than BART.” 



II. Framework for Analyzing “Better than BART” 



 



An alternative to BART cannot be approved unless a demonstration is made that it achieves 



“greater reasonable progress than would be achieved through the installation and operation of 



BART.”
1
 To make this demonstration, a number of elements are required, including: 



 



1. A BART determination for the covered source(s).
2
 This determination creates a standard 



against which the alternatives can be measured. This standard includes an analysis of the 



emissions reductions and visibility benefits resulting from the best technology as well as 



a 30 day emission limitation that must be met starting no later than 5 years after 



finalization of the rule, and is applicable indefinitely.
3
 To determine emissions 



reductions, a BART determination compares annual emissions at two points in time: the 



pre-BART baseline (given as an average), and post-BART (i.e., no later than 5 years after 



rule finalization; this is expressed as the annual emissions for one year). 



2. An analysis of the projected emissions reductions achievable under the alternative.
4
 To be 



comparable to the BART analysis, these emission reductions should be calculated in the 



                                                 
1
 40 CFR 51.308(e)(2). 



2
 40 CFR 51.308(e)(2)(i)(C). 



3
 See, e.g., 40 CFR 51.308(e)(1)(ii)(A), establishing BART as a continuous emission reduction, and 40 CFR 



51.308(e)(1)(iv)-(v), requiring the installation, operation, and maintenance of BART.   We note this specifically 



because TWG Alternative B has no requirements past 2044. 
4
 40 CFR 51.308(e)(2)(i)(D). 











2 



same manner, and using the same framework: annual emissions reductions from the pre-



BART baseline, and post-BART. 



3. A showing that the visibility impacts of the alternative are better than under BART. This 



can be accomplished in three ways. First, if the “distribution of emissions” is the same 



under the alternative and under BART, the alternative need only have “greater emissions 



reductions.”
5
 Second, if the distribution of emissions is dissimilar, visibility modeling is 



required.
6
 Third, the “clear weight of evidence” may be relied on.



7
 



 



We have some concerns and critiques of EPA’s calculations of the first two elements above, the 



BART determination and estimates of the emissions under the proposed alternatives to BART. 



These are noted below and in the Technical Support Document prepared by Victoria Stamper. 



 



With regard to the third element – demonstrating that the visibility impacts of the alternatives are 



better than those of BART – EPA has attempted to rely on demonstrating that the alternatives 



have greater emissions reductions. This fails because it uses the wrong rubric. EPA has not and 



cannot demonstrate that the “distribution of emissions” is the same under BART and the 



proposed alternatives. The spatial distribution of emissions may be the same (namely, they all 



emanate from NGS), but the temporal distribution is significantly dissimilar. BART 



contemplates a steady-state annual emissions profile post-implementation; many of the possible 



scenarios under the TWG alternative have no such known emission profile on an annual basis. 



Likewise, BART assures a specific annual emissions profile no later than 5 years after rule 



finalization; by pushing back the implementation date, EPA’s proposed alternatives alter the 



distribution of those emissions in time, and thus are not directly comparable to BART and do not 



qualify for the Regional Haze Rule’s (“RHR”) exemption from visibility modeling. 



 



Even assuming the “distribution of emissions” was the same as BART, EPA must show that the 



alternatives offer “greater emissions reductions” than BART. To maintain any consistency with 



all previous discussion of emission reductions in the RHR, this can only be interpreted as a 



comparison between annual emissions in the baseline (as an average) and annual emissions more 



than 5 years past the rule finalization (as one year of emissions). EPA’s approach subverts the 



unambiguous meaning of “emissions reductions” used throughout the RHR and instead 



compares the cumulative annual emissions over an arbitrary period of time (2009-2044) and 



inappropriately includes credit for controls installed after the baseline period. 



 



Our discussion below will show that even under EPA’s flawed framework, the alternatives are 



not better than BART. We highlight the arbitrariness of EPA’s framework by demonstrating the 



effect of looking at slightly different time periods. Further, we show that the alternatives are not 



better than BART when “emissions reductions” are calculated in a way consistent with the RHR 



(i.e. on an annual basis, not cumulatively, and not including credit for post-baseline controls). To 



make these comparisons, we calculate and present annual emissions
8
 for 2020 (the first full year 



                                                 
5
 40 CFR 51.308(e)(3). 



6
 40 CFR 51.308(e)(3). 



7
 40 CFR 51.308(e)(2)(i)(E). 



8
 For simplicity’s sake, we discuss this in terms of the emissions during the post-baseline periods; because we 



largely concur with EPA’s 2001-2003 baseline, this is the equivalent to discussing the emissions reductions 



(baseline – future emissions = reductions). 
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after the maximum 5 years for BART implementation);
9
 cumulative emissions during EPA’s 



chosen timeframe (2009-2044); and annual emissions after 2044. 



 



Additionally, since the “distribution of emissions” is not in fact the same under BART and the 



proposed alternatives, visibility modeling is required. This must demonstrate that visibility 



doesn’t decline in any Class I area and the average visibility over all affected areas is better 



under the alternative than under BART. The proposed alternatives also fail this test, as 



demonstrated by our modeling results, which capture not only the 11 Class I areas within 300 



km, but a total of 26 impacted Class I areas within 520 km. 



 



Finally, our analysis for the most part assumes EPA’s proposed finalization timeline; that is, that 



the NGS rule will be final as of mid-2014, implying compliance under BART by no later than 



mid-2019. This is, however, far from certain. As we will show, the effect of EPA’s flawed credit 



for post-baseline controls is to incentivize delay; for each delay, incrementally more future NOx 



emissions are allowable under the EPA alternatives approach. Indeed, the future allowable 



emissions under EPA’s proposed approach have already increased based on delays. For this 



reason, assuming a mid-2014 finalization date is conservative. 



III. NOx BART for NGS 



 



In its February 5, 2013 proposal, EPA proposed a NOx BART determination requiring “a 



plantwide emission limit of 0.055 lb/MMBtu as BART for NGS, based on a rolling average of 30 



boiler operating days, achievable with the installation of SCR.” 78 FR 8288. While we agree 



with the technology determination (i.e., SCR), there are flaws in both EPA’s numeric limit (i.e., 



0.055 lb/MMBtu, based on the 30 boiler operating day average) and in its assessment of future 



emissions under BART, both of which should be lower. We first discuss the corrections, and 



then demonstrate the impact they have on estimates of future NOx emissions. 



A. Corrections to Future Emissions under BART 



 



In its initial February 5, 2013 proposal, EPA calculated the emissions under BART on an annual 



basis, starting in 2001 and continuing to 2044. EPA did not recalculate these emissions under its 



updated BART scenario in its October 22, 2013 supplemental proposal (which only changed the 



projected date of implementation and corrected a minor transcription error). In addition to these 



changes, several other corrections should be made that impact emissions under BART. The 



impact of each of these corrections individually and collectively is summarized in Table 2. 



 



1. SCR Can Achieve 0.04 lb/MMBtu at NGS 



 



As discussed in the Expert Report of Vicki Stamper, EPA’s proposed BART level of 0.055 



lb/MMBtu is simply too high and does not reflect the already-demonstrated capacity for this 



                                                 
9
 Again for simplicity and to be conservative, we use 2020 emissions (in the case of rule finalization by 7/1/14) to 



stand in for 5 years post-BART in all cases. As compared to using the last half of 2019 and the first half of 2020, 



this benefits several of the TWG scenarios with shutdowns scheduled starting in 2020. Further, this is conservative 



when we explore the impact of rule delay. In some TWG cases, rule delays to 1/1/15 or 1/1/16 allow for higher 



emissions 5 years post-BART than under the 7/1/14 case. 
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technology, at numerous coal-fired power plants. A limit of 0.040 lb/MMBtu is clearly 



achievable at NGS, particularly on a plantwide basis and under the averaging scheme proposed.
10



 



 



2. Updated Emissions Data Should Be Used 



 



EPA’s calculations of emissions under BART included actual emissions data up to 2011. We’ve 



updated this to include Air Markets Program Database data from 2012 and 2013. For 2013, only 



9 months of data were available; in this case, we assumed emissions at the same level for the 



remaining quarter. Additionally, there are two minor discrepancies between the NOx tons and 



heat input used by EPA for 2011, and the data currently in the Air Markets Program Database. 



We assume this discrepancy is due to errors in reporting that were later corrected, and have 



included only the updated values.  



 



3. 30 Day Limits Cannot Be Used as Annual Rates 



 



In its calculations, EPA assumes 30 day average limits
11



 (e.g. 0.055 lb/MMBtu) and uses those to 



calculate annual emissions. Because of the longer averaging time, annual averages are inherently 



lower than maximum 30 day rates. Therefore, the substitution is inappropriate and serves to 



artificially inflate the annual emissions.  



 



To correct for this, we compared the actual maximum 30 day rates for NGS to its annual 



emission rates, on a plantwide basis, during the baseline period. This ratio comes out to 1.135.
12



 



Using this, we have calculated the equivalent annual emission rates for any 30 day limits used in 



our calculations.  



 



Table 1: 30 Day Limits Converted to Annual Emission Rates 



 
NOx Rate (lbs/MMBtu) 



 
30 Day Limit Annual 



LNB 0.24 0.211 



SCR 1 0.07 0.062 



SCR 2 0.055 0.048 



SCR 3 0.04 0.035 



 



                                                 
10



 We disagree with the appropriateness of using a plantwide average, but do so here in accordance with EPA’s 



proposed methodology. We note that a plantwide average does have the effect of smoothing out emissions 



variability. This should also be kept in mind when reviewing the results from SCR at other facilities – if the averages 



are from a single stack (or any less than three stacks), they may be conservatively high when compared to NGS’s 



plantwide average.  
11



 Neglecting, for this discussion, the distinction between 30 boiler operating days and 30 calendar days – the former 



can be more than 30 calendar days. 
12



 See attached spreadsheet. 
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4. Baseline Heat Input Should be Used Instead of Arbitrary Pre-



LNB/SOFA Time Period 



 



In looking at future emissions under BART, EPA used two different sets of calculations. When 



performing its BART determination, EPA correctly used the baseline heat input and operating 



hours to calculate both baseline emissions and to estimate future emissions. Without any other 



adjustments discussed herein, this results in annual emissions under BART of roughly 5,264 



TPY.
13



 



 



However in its estimates of future emissions for analyzing whether the alternatives were better 



than BART, EPA calculated future emissions on the basis of the average heat input from 2001-



2008. This results in emissions under BART of approximately 5,345 TPY. EPA offers no 



justification for the use of this time period; the changed methodology appears to be arbitrary. 



 



5. SCR Can Be Installed By 2018 



 



As part of its BART determination, EPA recognized that “under the CAA, compliance with 



emission limits determined as BART must be ‘as expeditious as practicable but in no event later 



than five years’ after the effective date of the final BART determination.” 78 Fed. Reg. at 8,288. 



Its alternatives seek to extend compliance beyond that clear five year timeframe. However, its 



initial BART determination should recognize the fact that a shorter compliance deadline is 



achievable at NGS, and should include this fact in its calculations of emissions under BART. 



 



The Clean Air Act requires sources to “procure, install, and operate‖ BART controls “as 



expeditiously as practicable but in no event later than five years after the date of approval of a 



plan revision.‖ 42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same). 



When Congress enacted the Clean Air Act, it generally provided two different approaches to 



ensure timely compliance with the Act‘s requirements. First, the Clean Air Act often mandates 



compliance “as expeditiously as practicable, but in no event later than‖ a set number of years—as 



Congress required for BART. See, e.g., 42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas 



as attainment, nonattainment, or unclassifiable “as expeditiously as practicable, but in no case 



later than 2 years‖ after the agency promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) 



(existing sources must comply with NESHAPs “as expeditiously as practicable, but in no event 



later than 3 years after the effective date of such standard‖); id. § 7502(a)(2)(A) (nonattainment 



areas must achieve attainment “as expeditiously as practicable, but no later than 5 years from the 



date such area was designated nonattainment”). Second, the Clean Air Act at other times requires 



action at any point within a set timeframe. See, e.g., id. § 7410(c)(1) (EPA must promulgate a 



FIP “at any time within 2 years” after the agency disapproves a SIP); id. § 7661(a)(d) (States 



must submit Title V permit programs to EPA “[n]ot later than 3 years” after the 1990 Clean Air 



Act amendments). Had Congress intended to allow sources to install BART at any time within 



five years it would have drafted § 169A to say so. Instead, Congress used the same language that 



                                                 
13



 See, e.g., EPA’s worksheet “2013_0101 NGS emissions and incremental costs” (Docket ID No. EPA-R09-OAR-



2013-0009-0004), tab “2010-12 and EPA cost estimates,” which includes baseline 2001-2003 emissions totaling 



33,837 tons and reductions totaling 28,573 tons, leaving 5,264 tons remaining. Due to rounding differences, the 



estimate of this value in our worksheet is 5,266 TPY. 
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it used elsewhere in the Clean Air Act to require sources to install BART as quickly as possible, 



but within five years at the very latest. 



 



Judicial opinions interpreting similar “as expeditiously as practicable” compliance deadlines in 



the Clean Air Act read this language to require compliance as soon as possible. Because the “as 



expeditiously as practicable” compliance deadline “appear[s] in several places in [the] statutory 



text,” it is “generally read the same way each time it appears.” See Ratzlaf v. United States, 510 



U.S. 135, 143 (1994). As courts have explained, when the Clean Air Act requires compliance as 



expeditiously as practicable but not later than a certain date, the date listed in the statute is an 



“outside date” and does not provide a “license” for a state or regulated entity “to take its time in 



complying with” the Act. Am. Lung Ass‘n v. Kean, 856 F. Supp. 903, 908 (D.N.J. 1994); see 



also Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. Cal. 1991) (similarly 



noting that the “as expeditiously as practicable, but in no event later than” standard provides an 



“outside limit” for compliance). Compliance before the “outside date” is required whenever 



earlier compliance is possible. Union Elec. Co. v. EPA, 427 U.S. 246, 259 (1976); N. Ohio Lung 



Ass‘n v. EPA, 572 F.2d 1143, 1149–50 (6th Cir. 1978). In short, the Clean Air Act and RHR 



require sources to install BART as soon as possible. EPA must therefore set a compliance 



deadline shorter than five years if a source can install BART in less than five years. 



 



Here, EPA‘s proposal to set a compliance deadline at the five-year “outside date” is 



unreasonable because it is possible to install SCR at NGS in three and a half years or less. EPA 



does not offer a technical basis for its proposed 5 year compliance date. EPA has explained 



elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 



approximately 35 months for SCR installation at power plants with multiple SCR units.
14



 In its 



BART determination for San Juan, EPA concluded that that past SCR installations have required 



an average of between 37 and 43 months to design and construct an SCR unit.
15



 Indeed a range 



of studies and practical experience have identified that SCR can typically be installed in less than 



5 years.
16



  With multiple SCRs for the same plant, there are numerous duplicative design, 



engineering, procurement, fabrication, installation, and commissioning synergies, that can speed 



up the overall timeline. 



 



EPA points to no site-specific factors at NGS that would require a longer-than-average 



installation time for SCR. Consequently, EPA‘s proposed five-year compliance deadline does 



not require SCR installation “as expeditiously as practicable.” Consistent with the Clean Air Act 



and RHR, EPA should instead set a 3.5-year compliance deadline for SCR installation at NGS. 
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 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies for Multipollutant 



Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ multi102902.pdf; see also 75 Fed. Reg. 



45,210, 45,273 (Aug. 2, 2010) (proposed Transport Rule) (―It takes approximately 21 months to construct a [SCR] 



unit to reduce emissions of NOx.); Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx 



Emissions From Fossil Fuel-Fired Electric Power Plants (2009). 
15



 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport FIP, Docket EPA-



R06-OAR-2010-0846, at 71–72 (Aug. 5, 2011). Region 6 ultimately based its extended, five-year compliance 



deadline on site-specific factors for the San Juan Generating Station—such as site congestion—that would require a 



longer total installation time than the average. Only the largest and most complicated SCR retrofits have taken five 



years. Moreover, this five-year compliance deadline at San Juan Generating Station has been challenged in the 



Tenth Circuit. See Petitioner‘s Opening Brief, WildEarth Guardians v. EPA, No. 11-9552 (10th Cir. Apr. 30, 2012). 
16



 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, May 2012. 
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6. Impacts of Corrections to EPA’s BART 



 



Each of the above corrections changes the calculation of emissions under BART. Table 2 starts 



with emissions under BART as determined by EPA’s calculations (Scenario BART-1), and 



shows the impacts of each of our corrections discussed above individually (BART-2 through 



BART-6) as well as collectively (BART-9).
17



 All told, assuming rule finalization by July 1, 



2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 



timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%. 



 



Table 2: Corrected Emissions Under BART 



Scenario 



No.
18



 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



BART-1 EPA BART (No Corrections) 5,345 379,152 



BART-2 SCR Can Achieve 0.04 lb/MMBtu at NGS 3,887 341,978 



BART-3 Updated Emissions Data Should Be Used 5,345 373,064 



BART-4 30 Day Limits Cannot Be Used as Annual Rates 4,709 344,876 



BART-5 Baseline Heat Input Should be Used  5,266 374,903 



BART-6 SCR Can Be Installed By 2018 5,345 352,183 



BART-9 Corrected BART (All Corrections) 3,374 280,554 



 



B. Visibility Impacts Under BART 



 



In order to demonstrate the visibility impacts under BART and the proposed alternatives, 



visibility modeling is required. EPA’s original proposal provided some visibility modeling as 



part of its BART determination for NGS. Our modeling largely follows the same approach as 



EPA’s, but considers scenarios under the alternatives as well.  In fact, as a cross-check we 



modeled EPA’s N0 run and obtained the same results as the EPA.  After this “calibration” run, 



we then ran various other cases that we report below. 



 



One of the difficulties of EPA’s non-standard cumulative framework is that it makes visibility 



modeling much more onerous. Instead of developing visibility impacts at a particular point in 



time (post-BART implementation), modeling is needed for across multiple years and a greater 



number of emissions scenarios. This is particularly true for the alternatives discussed below. Our 



modeling provides results for 10 different scenarios, and interpolates between those to develop 



any additional scenarios necessary.
19



 



 



The results below summarize the visibility impacts – in 2020 and cumulatively from 2009-2044 



– under EPA’s proposed BART and our Corrected BART scenarios, for all 11 Class I areas 



                                                 
17



 BART-7 and BART-8 are documented in the attached spreadsheet and illustrate two combinations of corrections. 
18



 Throughout this document, the scenario numbers are designed to clearly link each scenario to the calculations in 



our attached spreadsheet. 
19



 See the “Modeling Interpolation” tab in [spreadsheet] for details. In each case we are using a 2
nd



 degree 



polynomial interpolation with R
2
 value greater than or equal to 0.9999. In other words, the interpolated values will 



necessarily not be as accurate as modeling, but will be a very close fit. 
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within 300 km and all 26 within 520 km. Following standard practice, we show below the sum 



(for all affected Class I areas) of the maximum 3-Year (i.e., 2001-2003) 98
th



 percentile delta-dV 



(24-hr average).  In addition we also show the cumulative delta dV for 2009-2044, which, is, in 



effect, the area under the delta dV curve as a function of time – this shows the effect of the 



visibility reduction trajectory for each scenario. 



 



We expanded the modeling domain beyond 300 km because there is no technical justification for 



limiting the domain to just 300 km, especially when there are so many additional Class I areas 



just beyond 300 km.  Clearly, the emissions from NGS impact a much larger set of Class I areas 



than those just within 300 km from the NGS. 



 



Table 3: Sum of the Three-Year Maximum 98
th



 Percentile 24-Hr Average Delta-Deciview 



Impacts at Affected Class I Areas 



Scenario 



No. 
Correction 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



 



Very clearly, our Corrected BART scenario provides greater visibility benefits than EPA’s 



proposed BART, both in 2020 and over the cumulative timeframe defined by EPA. These values 



provide a baseline against which the visibility outcomes of any proposed alternatives can be 



measured. 



 



We note that, in addition to cumulative benefits, our Corrected BART provides greater visibility 



benefits to each of the individual Class I areas as well, both in 2020 and over the 2009-2044 



timeframe. Modeling results for the individual Class I areas can be seen in the attached 



spreadsheet. 



IV. EPA’s Proposed Delay Alternative and LNB/SOFA Credit/NOx Cap Framework 



 



In addition to the BART determination, EPA’s February 5, 2013 proposal also described a 



framework for determining whether alternatives were better than BART, and proposed an 



alternative that would be allowed under that framework (“EPA Delay Alternative”).
 20



 



Essentially, this involved adding on credit for early installation of LNB/SOFA, and allowing the 



delayed installation of BART based on that credit. As discussed elsewhere in our comments, we 



disagree that this approach – the arbitrary 2009-2044 timeframe or the application of credit for 



previously installed controls – is legal or appropriate. For the purposes of this section, however, 



we focus only on calculation errors that EPA made within that flawed framework, and then 



discuss their implications for EPA’s Delay Alternative. 



                                                 
20



 Our discussion focuses on Alternative 1 from EPA’s February 5, 2013 proposal, since it was the only alternative 



actually proposed. Alternatives 2 and 3 required going over EPA’s then-NOx Cap and as such are even more 



unsupportable than the alternatives proposed as meeting it. 
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A. Corrections to EPA’s Calculation of the NOx Cap 



 



EPA applied the LNB/SOFA credit by assuming that LNB would not be installed until BART 



was installed and then summing the emissions from 2009-2044 to determine the “NOx Cap.” 



The corrections in Section III above also apply to this calculation – namely, reflecting lower 



emission levels achievable by SCR and a shorter timeframe in which it can be installed; using 



updated emissions data and appropriate baseline heat input; and using annual rates instead of 30 



day limits.
21



 In addition, two other significant corrections need to be made. 



 



1. Actual Heat Input Data Should Be Used to Calculate NOx Cap 



 



In calculating emissions for the years 2009-2013 under the NOx Cap, EPA relies on the average 



heat input from 2001-2008, even though actual heat input data for years 2009, 2010, and 2011 



were publicly available on EPA’s own website at the time EPA did this calculation for its 



February 5, 2013 proposal.  Failing to use actual data for 2009-2013 means that EPA is crediting 



NGS not just for early installation of LNB/SOFA, but also for the difference in heat input 



between 2001-2008 and the years from 2009-2013, which were lower. The effect of this, not 



accounting for other corrections, is to add 17,433 tons to the NOx Cap. For example, even 



without LNB/SOFA, there is no way NGS would have emitted 34,152 tons in 2010. With a heat 



input that year of 173,473,615 MMBtu, that is equivalent to a NOx emission rate of 0.39 



lb/MMBtu – above NGS’ existing rate prior to LNB/SOFA, which was closer to 0.35 lb/MMBtu.  



 



2. LNB/SOFA Could Be Installed In 3 Years 



 



EPA’s calculations of the LNB/SOFA Credit assume that LNB/SOFA would be installed at the 



same time as SCR; that is to say, 5 years after rule finalization. In reality, LNB/SOFA can 



unquestionably be installed more quickly. For example, EPA has noted, based on industry 



experience, that LNB can be installed in as little as 6 months.
22



  Thus, we believe, generously, 



that LNB/SOFA can be installed in well under 3 years,   We also note that NGS’s own existing 



experience demonstrates that LNB/SOFA can be installed – at NGS – in under 3 years.
23



 



 



3. Impact of Corrections to NOx Cap 



 



The impact of these corrections on the NOx Cap is show in Table 4. The combined corrections 



(CAP-6)
24



 serve to lower the NOx Cap by more than 120,000 tons. 



                                                 
21



 The one exception is the correction of updated emissions from 2011-2013, which obviously does not apply to 



calculating emissions as if LNB/SOFA had not been installed. 
22



 See Technical Support Document (TSD) for the Transport Rule, Docket ID No. EPA-HQ-OAR-2009-0491 



“Installation Timing for Low NOX Burners (LNB)” and the references contained therein.  Document available in the 



docket or at http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf. 
23



 See article “Navajo Generating Station Voluntarily Installs Low-Nox Burners” in Electric Light and Power, 



9/1/2011, available at http://www.elp.com/articles/print/volume-89/issue-5/sections/navajo-generating-station-



voluntarily-installs-low-nox-burners.html.  The article notes that “ [T]his year, workers at NGS finished installing 



low-nitrogen oxide (NOx) burners and separated overfire air on the final unit to complete a voluntary three-year 



effort to retrofit all three 750-MW coal generating units at the plant.” 
24



 CAP-4 and CAP-5 demonstrate the impact of two combinations of corrections and are shown in the attached 



spreadsheet. 





http://www.epa.gov/crossstaterule/pdfs/TSD_Installation_timing_for_LNBs_07-6-10.pdf
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Table 4: Corrected Emissions Under the NOx Cap 



Scenario 



No. 
Correction 



NOx Emissions (Tons) 



2020 2009-2044 Cumulative 



CAP-1 EPA NOx Cap (No Corrections) 5,345 494,899 



CAP-2 Actual Heat Input Data Should Be Used 5,345 477,466 



CAP-3 LNB/SOFA Could Be Installed In 2 Years 5,345 472,245 



CAP-6 Corrected NOx Cap (All Corrections) 3,374 373,029 



 



Given EPA’s proposed framework, this lower, corrected NOx Cap has significant implications 



for both EPA’s original proposed alternatives and the TWG alternatives (which simply seek to 



match EPA’s flawed proposal). 



 



4. Impact of Delay on the NOx Cap 



 



EPA’s approach means that if there is any delay in rule finalization, more NOx emissions will be 



allowed under the NOx Cap. Indeed, this has already occurred. EPA’s first proposal, from 



February 5, 2013, assumed a finalization date of January 1, 2014, resulting in an associated NOx 



Cap of 451,689 tons.
25



 Its October 22, 2013 proposal assumed a finalization date of July 1, 2014. 



The effect of this change alone increased the NOx Cap to 494,899 tons, an increase of 43,210 



tons. This increase in allowed emissions provides additional incentive to NGS to delay 



finalization of the rule for as long as possible. 



 



As Table X below indicates, for each year of delay, under EPA’s calculations, an additional 



28,807 tons is added to the NOx Cap; with our corrected calculations, a year of delay adds 



roughly 30,362 tons to the NOx Cap (because our corrections use existing heat input data for 



past years where available, the exact value is not known) – thousands of tons above NGS’s 



emissions in any year since 2009. Thus, as we will see below, under EPA’s approach to 



determining whether an alternative is better than BART, each year of delay in rule finalization 



allows for two or more years of delay in implementation of SCR. 



 



Table 5: Impact of Delay in Rule Finalization to NOx Cap 



Scenario No. Correction 
NOx Emissions Added to NOx Cap (Tons) 



6 Month Delay 1 Year Delay 



CAP-1 None (As proposed) 14,403 28,807 



CAP-6 All Corrections ~15,181 ~30,362 



B. Corrections to EPA’s Alternative 



 



In its February 5, 2013 proposal, EPA proposed Alternative 1, which allowed NGS to delay 



installation of BART so long as its cumulative emissions from 2009-2044 were below the NOx 



Cap. In its October 22, 2013 supplemental proposal, EPA did not update its calculations with 



                                                 
25



 Spreadsheet “EPA Analysis of BART Alternatives,” attached to EPA’s Technical Support Document, Docket ID 



No. EPA-R09-OAR-2013-0009-0004. 
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regard to Alternative 1. Here, we update those calculations to show the timelines for 



implementation that can be justified under this approach, both according to EPA’s original 



calculation methodology, and with our corrections noted above, assuming both EPA’s projected 



rule finalization and with several possible delays. 



 



First, to update EPA’s Alternative 1, we used the NOx Cap developed by EPA for a finalization 



date of July 1, 2014; we extrapolated this to possible finalization dates of January 1, 2015, and 



January 1, 2016 as well. We also used the updated 2012 actual data,
26



 but otherwise emissions 



under the alternative were calculated according to EPA’s approach. We followed EPA’s 



methodology of determining in which whole years SCR installation would be required (rather 



than, say, determining by half years or even months). The result is listed as scenario ALT-1 in 



Table 6 below. 



 



We then performed the same calculations but with the corrections noted in Sections III-IV above. 



The results are listed in Table 6 below as scenario ALT-2. 



 



Table 6: Updated and Corrected EPA Alternative Timelines 



Scenario 



No. 
Description 



Corrections to 



Emissions 



Calculations 



Rule 



Finalized 



By 



Nox 



Cap 



(Tons) 



SCR Installation By: 



2
0



1
8
 



2
0



1
9
 



2
0



2
0
 



2
0



2
1
 



2
0



2
2
 



2
0



2
3
 



2
0



2
4
 



2
0



2
5
 



2
0



2
6
 



2
0



2
7
 



2
0



2
8
 



2
0



2
9
 



ALT-1 
NOx Cap 



CAP-1  
BART-3 



7/1/2014 494,899             
  



    
1/1/2015 509,302                 



 
  



1/1/2016 538,109                     



ALT-2 
NOx Cap 



CAP-6 
BART-9 



7/1/2014 373,029                     
1/1/2015 388,210                     
1/1/2016 418,572                     



BART-1 
EPA’s 



BART 
N/A 



7/1/2014 379,152             
1/1/2015 388,142             
1/1/2016 406,121             



BART-9 
Corrected 



BART 
BART-9 



7/1/2014 280,554             
1/1/2015 288,989             
1/1/2016 305,860             



 



Table 6 makes clear several pertinent points. First, correcting the calculation errors in the NOx 



Cap and BART emissions scenarios makes a significant difference – a difference of roughly two 



years. Second, regardless of the calculation methodology, any delay of the rule finalization has 



significant impacts on when SCR is installed under this framework. The 6 month delay of 



finalization (to January 1, 2015) leads to a year delay in installation of SCR; the 1.5 year delay 



(to January 1, 2016) leads to a three year delay in SCR installation. 



                                                 
26



 EPA’s updated spreadsheet (“Supplemental Better than BART Alternatives,” Docket ID No. EPA-R09-OAR-



2013-0009-0191) references the 2012 data, but not the 2013 data; we have updated EPA’s Alternative consistent 



with this approach. 
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Finally, there is no question that BART is better than the EPA Delay Alternative – whether based 



on EPA’s calculations or our own Corrected NOx Cap. Even assuming, for the sake of argument, 



that BART can be legally installed past the end of the first planning period in 2018, installation 



of SCR under BART still occurs years before it would under EPA’s Delay Alternative. As a 



result, the total NOx emissions that the surrounding communities and lands are subjected to over 



the years and in any given year are much lower under BART. 



C. Visibility Impacts Under EPA’s Delay Alternative 



 



The emissions scenarios under EPA’s Delay Alternative are similar to those under BART, except 



that the benefits of SCR installation are delayed by years. Thus, the visibility impacts at 2020 



and over the 2009-2044 timeframe are worse under EPA’s Delay Alternative. The values below 



assume rule finalization by EPA’s estimated date of July 1, 2014; the differences are greater with 



any delay. 



 



For comparative purposes, we also demonstrate the visibility impacts that would have occurred 



under the hypothetical emissions scenarios assumed by EPA’s NOx Cap and our Corrected NOx 



Cap. This comparison shows why EPA’s dependence on NOx emissions instead of visibility 



modeling is unsupported and inappropriate. EPA’s scenarios are shown in solid colors; our 



corrected scenarios are striped. 



 



Table 7: Visibility Impacts Under BART and EPA’s Delay Alternative 



Scenario 



No. 
Description 



Deciviews (dv) 



2020 2009-2044 Cumulative 



300 km 520 km 300 km 520 km 



BART-1 EPA BART 12.32 15.49 635.5 786.6 



BART-9 Corrected BART 9.92 12.75 524.6 657.4 



ALT-1 EPA Alternative 30.85 37.59 737.7 908.4 



ALT-2 Corrected EPA Alternative 27.89 33.95 615.3 764.1 



CAP-1 EPA NOx Cap N/A N/A 731.9 909.7 



CAP-6 Corrected NOx Cap N/A N/A 604.7 758.5 



 











13 



 
Figure 1: Visibility Impacts (dv) in 2020 Under BART and EPA Delay Alternative 



 



 
Figure 2: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, EPA Delay 



Alternative, and NOx Cap (Assuming July 1, 2014 Rule Finalization) 



 



Several things are apparent from these results. First, EPA’s Delay Alternative, even with our 



corrections, doesn’t come close to meeting BART either in 2020 or over the 2009-2044 



timeframe. This is not a surprise; given the delayed nature of EPA’s Delay Alternative, it is 



impossible for it to actually be better than BART. 



 



More notably, these results clearly demonstrate the failure of EPA’s reliance on NOx emissions 



as a stand-in for actual visibility analysis, and illustrate why modeling is required by law when 



the distribution of emissions – geographic, temporal, pollutant, or other distribution – differs 



between BART and the proposed alternative. This is because EPA’s Delay Alternative is not 
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only worse than BART – it also provides less cumulative visibility benefit than would the NOx 



Cap to the Class I areas within 300 km (737.7 dv versus 731.9 dv), despite the fact that its 



cumulative emissions meet the NOx Cap (478,040 tons versus 494,899 tons). This is also true for 



our Corrected Alternative and Corrected NOx Cap at both 300 km and 520 km. Clearly, a ton of 



NOx has more or less impact on visibility depending on the circumstances in which it is emitted. 



Again, this is not a surprise – the non-linear nature of visibility impacts means that the impacts 



do not scale directly with emissions. Visibility modeling would be far simpler if that were the 



case. In this case, EPA should have relied upon the modeled visibility impacts to determine what 



is “better than BART” – NOx emissions are insufficient as a substitute. 



V. The Technical Working Group (“TWG”) Alternative 



 



The unpredictable outcomes possible under the TWG alternative – embracing everything from 



shutdown to no changes at all, as discussed below – are not better than BART. The TWG 



alternative starts with EPA’s (flawed) NOx Cap and then develops a series of potential outcomes 



(Alternatives A and B, with various subparts) that end up emitting at or below the same 



cumulative amount at one point in time – 2044. As we demonstrate below, regardless of the 



framework chosen, these options cannot compare to BART.  First, as far as emissions, the TWG 



alternative does not guarantee BART-level emissions by 2020 – or, in fact, by any date. Second, 



it does not ensure compliance, even under the cumulative-through-2044 rubric, with our 



Corrected NOx Cap. Third, even under EPA’s original, flawed, NOx Cap, the options available 



under the TWG alternative are sufficiently broad as to be unenforceable, and cannot be shown to 



be better than BART.  Finally, as we will show, the TWG alternative is not better than BART 



from a visibility outcomes standpoint. 



A. Issues with EPA’s Presentation of the TWG Alternative 



 



EPA’s analysis of the TWG alternative, found mainly in its “Supplemental Better than BART 



Alternatives” spreadsheet,
27



 leaves out some critical perspective, which we attempt to provide. 



First, EPA fails to consider the wide range of possibilities under the TWG alternatives, and 



instead presents only three middle ground scenarios. As our analysis shows, there are many more 



possible outcomes, some of them more problematic than the ones EPA has elected to present. 



EPA’s analysis fails to adequately describe, let alone analyze or compare, the range of possible 



outcomes. To be fair, however, even though EPA could have done a more thorough job, it would 



be virtually impossible to analyze and compare all or even most possible outcomes under the 



TWG alternative in a complete manner without extremely sophisticated analysis. Just based on 



this fact alone, the TWG alternative does not, and cannot, provide the certainty of emissions 



outcomes under BART or even EPA’s Alternative. EPA cannot and should not approve an 



“alternative” that it cannot even fully analyze.  Papering over this by presenting only three 



unenforceable options out of myriad possibilities is unacceptable. 



 



Second, EPA’s graphs are highly misleading. They label as “BART” a line that is very clearly 



not BART, but the made up scenario in which LNB/SOFA have not already been installed at 



NGS (in other words, the NOx Cap). The dramatic difference between this line and BART is 



                                                 
27



 Docket ID No. EPA-R09-OAR-2013-0009-0191. 
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demonstrated on EPA’s graph for Alternative A1 below. We have changed nothing other than 



adding in EPA’s BART (the black line) and clarifying that what EPA labeled as BART (the red 



line) is not. Similar graphs for the other two scenarios EPA analyzed can be found in our 



attached spreadsheet. 



 



Figure 3: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 



 



Third, EPA’s analysis fails to include any modeling for visibility outcomes, and thus, ironically, 



is insensitive to the visibility effects of the alternatives. Visibility benefits are a required part of 



the five-factor BART analysis, and moreover are the direct purpose of the Regional Haze Rule. 



The alternatives EPA presents have different distributions of emissions as compared to BART, 



and thus do not qualify to simply show “greater emissions reductions.” For the TWG Alternative 



in particular, the distribution of emissions is not only temporally different from BART, but also 



different with regard to the distribution of emissions among pollutants. Some of the envisioned 



scenarios involve a reduction of generation, which would lower SO2 and PM emissions in 



addition to NOx. EPA’s analysis tells us nothing about this critical factor. This is required in 



order to make any alternative legally defensible.  



B. The Uncertainty of the TWG Alternative  



 



One of the main issues with the TWG alternative is the almost limitless number of possible 



combinations and outcomes. There is no guarantee that outcomes better than BART will occur, 
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and even if they do, no guarantee that they will be maintained. The TWG alternative, as 



presented, cannot qualify as reasonable progress of any kind, let alone meet or exceed the 



stringent standards of BART. Our analysis attempts to provide a more complete picture of the 



possible outcomes under the TWG alternative than presented by EPA. 



 



A few notes about our calculations in this section: depending on the scenario, we have calculated 



emissions using a variety of heat inputs from the 2001-2012 time period – the minimum, 



maximum, or different averages. It is important to note that all are representative of possible heat 



inputs under the TWG alternative; we have used different assumed values to demonstrate a 



variety of possible phenomena (e.g. using lower heat input rates can better demonstrate the 



length of time the units could run, whereas higher heat input rates can better demonstrate the 



upper limits of annual emissions).  In addition, there are two relevant corrections discussed 



above – the use of annual emission rates (shown in Table 1 above) rather than 30 day limits, and 



the use of updated data for 2011-2013. Except where duplicating EPA’s calculations, we have, 



for consistency, included both of these corrections. 



 



For simplicity, the TWG alternative is presented as two primary options, Alternatives A and B; 



in reality the choice between the two is determined not by choice but by ownership outcomes. 



Multiple outcomes are possible under each. 



 



1. Alternative A 



 



Alternative A has several subparts, but their minimum common elements in addition to the NOx 



Cap include: (a) a reduction in generation of at least 561 MW by 2020, and (b) two of the NGS 



units must meet a 30 day NOx limit of 0.07 lb/MMBtu by 2031. 



 



We present 3 possible scenarios under Alternative A in addition to EPA’s analysis. The first, 



TWG-4, demonstrates the outcome under Alternative A2,
28



 in which one unit is shut by 2020, 



and the collective capacity of the other two are increased by the maximum 189 MW, and these 



two units then meet the 0.07 lb/MMBtu limit by 2031. This is the same scenario that EPA uses to 



demonstrate Alternatives A2 and A3, but with our corrections made to the calculations. 



 



Unfortunately, EPA’s analysis is incomplete, and fails to include other potential outcomes under 



Alternative A. Our second scenario, TWG-5, demonstrates a potential outcome under Alternative 



A3. Alternative A3 requires a minimum reduction in generation at NGS of 561 MW by 2020, but 



all three units can remain operating at the existing emission limit. It then requires two of the units 



to achieve a limit of 0.07 lb/MMBtu by 2031. Thus, one option under this scenario is for two 



units, totaling 750 + 750 = 1500 MW, to operate at the more stringent limit, while the remaining 



unit operates under at lower capacity with just LNB/SOFA. 



 



However, the proposal does not specify to which of the units the more stringent limit applies. In 



theory, then, NGS could operate one unit with just LNB/SOFA at 750 MW, while meeting the 



more stringent limit at the remaining 750 + 189 = 939 MW. While this may sound unlikely, it is 



                                                 
28



 Alternative A1 is the most straightforward of the alternatives (shutdown one unit by 2020; SCR at 0.07 lb/MMBtu 



on the remaining two by 2031). Our spreadsheet includes EPA’s analysis as well as our own slightly modified 



possible scenario under this Alternative, but they are overall quite similar.  
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not impossible that NGS would chose to avoid the operational costs of SCR by routing more of 



its production to the unit equipped only with LNB/SOFA. This is our third scenario, TWG-6. 



 



An even more likely scenario, described by TWG-7, would be that NGS might choose to meet 



the 0.07 lb/MMBtu limit on one unit by not operating it, forgoing both the capital and 



operational costs of SCR. This would leave one unit operating at the existing limit and only one 



meeting 0.07 lb/MMBtu. 



 



Emissions under our scenarios, EPA’s analysis, and BART are summarized in Table 8 and 



Figure 4Figure 5, along with EPA’s NOx Cap and our Corrected NOx Cap. 



 



Table 8: Emissions Under TWG Alternative A 



Scenario 



No. 
Description 



NOx Emissions (Tons) 



2020
29



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 EPA BART 5,345 379,152 388,142 406,121 



BART-9 Corrected BART 3,374 280,554 288,989 305,860 



TWG-1 EPA TWG A1 13,186 436,206 436,206 436,206 



TWG-2 TWG A1 (possible) 14,053 446,912 446,912 446,912 



TWG-3 EPA TWG A23 (1689 MW|SCR)* 14,847 462,228 462,228 462,228 



TWG-4 TWG A2 (1689 MW|SCR)* 15,823 473,619 473,619 473,619 



TWG-5 TWG A3 (1500 MW|SCR + 189 MW|LNB/SOFA)* 15,823 491,178 491,178 491,178 



TWG-6 TWG A3 (939 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 538,109 



TWG-7 TWG A3 (750 MW|SCR + 750 MW|LNB/SOFA)* 15,823 494,899 509,302 536,068 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



*Emissions for these scenarios (and in Alternative B below) are presented as if EPA’s NOx Cap were in place; that 



is the maximum value for a given scenario. 



 



                                                 
29



 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For instance, all of the TWG A 



cases shown in this table would have higher emissions for the first full year of BART (last half of 2019 + first half 



of 2020) because the shutdown requirement under TWG Alternative A does not begin until 2020. 
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Figure 4: 2020 NOx Emissions, Tons, Under BART and TWG Alternative A 



 



 
Figure 5: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative A, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Clearly, emissions are higher under TWG Alternative A both in 2020 and under the 2009-2044 



timeframe. Furthermore, none of the TWG Alternative A scenarios meet our Corrected NOx 



Cap; two of the possible scenarios also max out EPA’s NOx Cap and would be higher if rule 



finalization were delayed. 



 



2. Alternative B 



 



Alternative B is even more open ended than Alternative A. In addition to the NOx Cap, it 



requires that a second sub-cap, from 2009-2029, be met. Although there are an infinite number of 



ways these restraints might be met, we highlight four scenarios in addition to the two that EPA 
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describes. Both of EPA’s scenarios involve the installation of SCR on all three units; in one 



scenario the SCRs meet a limit of 0.07 lb/MMBtu and are installed earlier; in the other they meet 



a limit of 0.055 lb/MMBtu and are installed later. EPA describes the decision to investigate only 



these scenarios as such: 



 



Although Alternative B does not specify how the caps will be maintained, installation of 



SCR on all units at NGS is a reasonable compliance option, and therefore, EPA is using 



this as an example for further examination of Alternative B. 78 FR 62517. 



 



Unfortunately, installation of SCR on all three units is by no means the only reasonable option 



for compliance. EPA’s analysis is completely insufficient to the task of describing the possible, 



or even likely, outcomes under Alternative B. We attempt to fill in a few of the gaps
30



 with our 



additional scenarios, which are again described for finalization dates of July 1, 2014; January 1, 



2015; and January 1, 2016. As Table 5Table 9 illustrate, any delay in rule finalization (even six 



months) increases the overall NOx Cap.
31



 As a result, the dates for SCR installation or shutdown 



under Alternative B scenarios get pushed later and later. 



 



Our first scenario, TWG-11, assumes that all three units run with just LNB/SOFA. SCR with a 



limit of 0.055 lb/MMBtu (30 day) is installed on two units in sequential years. The third unit 



continues to operate only with LNB/SOFA, and all three run through at least 2044. 



 



Our second scenario, TWG-12, assumes one unit shuts down in the 2020s and another in the 



2030s. No SCR is installed on any units. The third unit, with just LNB/SOFA, can operate 



through at least 2044. 



 



Our third scenario, TWG-13, assumes no SCR is installed and all three units continue to run at 



current emission rates until the NOx Cap is hit and the units shut down. This allows all three 



units to run through the mid- to late-2030s. 



 



Our fourth scenario, TWG-14, assumes that one unit shuts down earlier on. This allows the other 



two units to run with only LNB/SOFA through at least 2044. 



 



                                                 
30



 In reality, due to the overwhelming number of scenarios allowed by Alternative B, an even more thorough 



analysis is warranted. 
31



 Because the 2009-2029 Cap is based on a fixed date (shutdown of one unit by 2020), it should not increase with 



delay of rule finalization. Our scenarios meet EPA’s 2009-2029 Cap of 416,865 tons. We note that this was 



calculated using emissions updated only to 2011. Including just the 2012 emissions in this calculation drops the 



2009-2029 Cap to 410,009 tons; inclusion of 2013 data and our other corrections further lower it to 364,907 tons. 
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Table 9: Emissions Under TWG Alternative B 



Scenario 



No. 
Description 



NOx Emissions (Tons) | Action Dates 



2020
32



 
2009-2044 Cumulative, Final By: 



7/1/14 1/1/15 1/1/16 



BART-1 
EPA BART 



(3 SCR at 0.055) 
5,345 379,152 | 7/1/19 388,142 | 1/1/20 406,121 | 1/1/21 



BART-9 
Corrected BART 



(3 SCR at 0.04) 
3,374 280,554 | 1/1/2018 288,989 | 7/1/18 305,860 | 7/1/19 



TWG-8 
EPA TWG B1  



(3 SCR at 0.055) 
19,779 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 493,872 | 2028, 29, 30 



TWG-9 
EPA TWG B2  



(3 SCR at 0.07) 
19,779 491,245 | 2026, 27, 28 504,221 | 2027, 28, 29 517,196 | 2028, 29, 30 



TWG-11 
TWG B  



(2 SCR at 0.055) 
20,245 491,578 | 2021, 22 507,183 | 2023 533,192 | 2025, 26 



TWG-12 
TWG B 



(Shutdown 2 units) 
20,245 493,124 | 2021, 33 506,621 | 2022, 34 533,614 | 2024, 36 



TWG-13 
TWG B 



(Shutdown 3 units) 
17,439 494,899 | early 2036 509,302 | late 2036 538,109 | mid 2038 



TWG-14 
TWG B 



(Shutdown 1 unit) 
11,626 492,137 | 2018 503,764 | 2020 532,829 | 2025 



CAP-1 EPA NOx Cap N/A 494,899 509,302 538,109 



CAP-6 Corrected NOx Cap N/A 373,029 388,210 418,572 



 



 



 
Figure 6: 2020 NOx Emissions, Tons, Under BART and TWG Alternative B 
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 As noted above, we use 2020 emissions under the 7/1/14 finalization case to stand in for emissions 5 years post-



BART in all cases. This conservatively favors the TWG alternative in several cases. For example, emissions under 



TWG-11 are higher 5 years post-BART under the 1/1/16 finalization scenario (17,439 tons) than under the 7/1/14 



scenario (11,626 tons) because the shutdown in that case is delayed beyond 5 years post-BART. 
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Figure 7: Cumulative NOx Emissions, Tons, 2009-2044, Under BART, TWG Alternative B, 



and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



Again, the emissions under BART in 2020 and the 2009-2044 timeframe are clearly lower than 



the possible outcomes under the TWG Alternative B, none of which meet our Corrected NOx 



Cap. 



C. The TWG Alternative Does Not Provide “Greater Emissions Reductions” or 



Otherwise Qualify as “Better than BART” 



 



Based on the analysis presented above, it is clear that the TWG alternative cannot possibly be 



properly constrained or described, much less considered “better than BART.” Indeed, it wouldn’t 



even qualify as reasonable progress. 



 



It is plain that none of the TWG scenarios guarantee greater emissions reductions – cumulatively 



or in 2020 – than EPA’s BART. Since our corrected BART is lower than EPA’s BART, the 



same is true when compared with our corrected BART. Likewise, none of the TWG scenarios 



guarantee emissions reductions that are lower than our correctly calculated NOx Cap. Without 



meeting these elements, the TWG alternative cannot possibly be miscast as “better than BART.” 



 



On an annual basis, none of the TWG scenarios offer any guarantee of remotely BART-like 



levels by 2020. Further, while some of the TWG scenarios decrease in NOx emissions over time, 



there is no guarantee that they will do so (see, e.g., TWG-11, TWG-12, and TWG-14, which 



remain above EPA’s calculated BART levels through at least 2044). Likewise, EPA notes that 



“closure or curtailment…would result not only in NOx reductions, but also in reductions of other 



criteria and hazardous pollutants, such as sulfur dioxide (SO2), particulate matter, and mercury.” 



78 FR 62516. While this is true, the TWG alternative offers no guarantee of closure of any units. 



 



EPA’s framework also fails to consider emissions past 2044. BART is intended to be an ongoing 



requirement, applicable for the remaining life of the facility. Here, there is no guarantee that 



NGS will shut down in 2044; indeed, EPA notes that “NGS is projected to continue operation at 
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least to 2044” (78 FR 8288). Regardless, TWG Alternative B requires no emission reductions 



whatsoever past 2044. 



 



Indeed, it is clear that the 2009-2044 timeframe is arbitrary from a BART perspective. If, 



instead, we extend the time frame by three years to 2009-2047, EPA’s NOx Cap becomes 



510,935 tons. Its second estimated scenario under Alternative B, however, becomes 511,654 



tons. In other words, a scenario envisioned by EPA as providing “greater emissions reductions” 



when viewed from 2009-2044 no longer does so if the plant continues to operate just three more 



years. 



 



Furthermore, there are several possible outcomes that provide little to no progress at all. Under 



TWG, Alternative B can operate – as is, with no modifications – at present levels until at least 



2036. With a six month delay of rule finalization past EPA’s projection, one unit can shut in 



2020 – as is already likely – and allow the other two to operate with just LNB/SOFA through and 



past 2044. 



 



Finally, it is not clear that the TWG alternative even qualifies as reasonable progress, let alone 



BART. BART provides an upper limit on the emissions from a given unit on a 30 day basis. The 



TWG does not guarantee this except to the extent that the existing limit is retained. Otherwise, it 



doesn’t even provide an annual limit. This could easily allow periods of lower emissions 



followed by significantly higher emissions, a pattern that BART would not allow. For instance, 



consider TWG-11, where two SCRs are installed early on. If the third unit, with only 



LNB/SOFA, were idled for some years and then restarted, emissions could be reduced for the 



interim period and then jump up significantly. In addition to being the antithesis of what is meant 



by reasonable progress, this type of scenario could wreak havoc with the ability of states in the 



region to determine whether reasonable progress is, indeed, occurring and to plan for additional 



needed measures. 



D. Visibility Impacts Under the TWG Alternative 



 



Modeling results for the TWG alternative, along with BART and the NOx Cap, are shown below 



for 2020 and the cumulative timeframe 2009-2044. The visibility benefit of BART versus the 



TWG alternative is very clear. 
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Table 10: Maximum 98
th



 Percentile Visibility Impacts (dv) Under BART, the TWG 



Alternative, and the NOx Cap 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 



TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 



TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 



TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 



TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 



TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 



TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 



CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 



CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 



 



 
Figure 8: Visibility Impacts (dv) in 2020 Under BART and the TWG Alternative 
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Figure 9: Cumulative Visibility Impacts (dv), 2009-2044, Under BART, the TWG 



Alternative, and the NOx Cap (Assuming July 1, 2014 Rule Finalization) 



As Figure 8 illustrates, BART – whether EPA’s original calculation or our Corrected BART – 



offers significantly more visibility benefits in 2020 as compared to the possible outcomes under 



the TWG alternative. Likewise, lower cumulative visibility impacts occur under BART over the 



2009-2044 timeframe. None of the outcomes under the TWG alternative come close to meeting 



the visibility impacts under our Corrected NOx Cap. 



 



There are several other items of note here. First, these results assume, per EPA’s estimate, that 



rule finalization will occur by July 1, 2014; as shown above, later finalization results in a greater 



gap between outcomes under BART and those under any proposed alternative. 



 



Second, the TWG alternative is one alternative – it cannot be assessed simply by looking at the 



most plausible or most attractive potential outcome. All of the outcomes we have illustrated are 



possibilities. There is no way for EPA to say that all of them are “better than BART,” regardless 



of the framework for analysis. 



 



Third, as noted above with EPA’s Delay Alternative, several of the potential outcomes belie the 



problems with EPA’s reliance on NOx emissions instead of visibility modeling. Scenarios TWG-



8, TWG-9, and TWG-11 all have emissions that are lower than the NOx Cap, but have 



cumulative visibility impacts higher than the NOx Cap scenario. The first two of these are 



scenarios described by EPA. 



 



Thus, the TWG alternative, like EPA’s Delay Alternative, is not “better than BART” because it 



does not provide better visibility benefits to impacted Class I areas than BART does, particularly 



when compared to our Corrected BART. Furthermore, meeting EPA’s NOx Cap in terms of 



emissions provides no guarantee of matching the visibility benefits under the NOx Cap, and 



certainly does not meet our Corrected NOx Cap. 
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VI. Potential Gap-Filling Modifications to TWG Alternatives 



 



Because the alternatives proposed by EPA are not “better than BART,” we have attempted to 



find an alternative scenario that does provide better visibility benefits than BART in a legally 



and technically sound way. Put another way, we looked for a scenario that would fill the gap 



between our Corrected BART scenario and the alternatives proposed by EPA, including the 



TWG alternative. 



 



To be defensible, this alternative must meet several basic criteria. Visibility cannot decline in any 



Class I area, and there must be an average improvement over all the impacted Class I areas 



(equivalent to a lower cumulative impact).
33



 These conditions typically must be consistently met 



post-BART implementation; we again use 2020 as a stand in for this post-BART timeframe. In 



addition, we have aimed to meet EPA’s framework by considering cumulative visibility impacts 



over the 2009-2044 timeframe. 



 



While we explored multiple options, the only one that met all of these criteria was to require 



shutdown of one unit by 2020, along with the installation of SCR on the remaining two units by 



2020. In this scenario, the SCRs could meet a slightly relaxed rate of 0.065 lb/MMBtu. Table 11 



and Figure 10 below show the visibility impacts for this Gap Filling scenario, along with our 



Corrected BART and the lowest-impacting TWG outcome (Alternative A1, as estimated by 



EPA). 



 



Table 11: Maximum 98
th



 Percentile Visibility Impacts (dv) Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



Scenario 



No. 
Description 



2020 2009-2044 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



300 km 



(dv) 



520 km 



(dv) 



Emissions 



(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 



TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 



GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 



 



                                                 
33



 40 CFR 51.308(e)(3). 
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Figure 10: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, 



TWG Alternative A1, and the Gap Filling Scenario 



 



The Gap Filling scenario provides visibility impacts that are below our Corrected BART by 2020 



and also are cumulatively lower than the impacts associated with BART from 2009-2044. This is 



true cumulatively across all Class I areas within 300 and 520 km. We have not modeled the 



emissions associated with the Gap Filling scenario exactly, nor have we interpolated the results 



for each Class I area. However, reviewing Runs F and J in our modeling results, which are very 



close to these scenarios, indicates a strong likelihood that the Gap Filling scenario provides 



increased visibility reductions at each Class I area individually as well. 



 



In summary, we believe that, separate from the many legal arguments, on a technical basis, EPA 



should not accept the alternative proposed by the TWG in lieu of BART for the NGS. 
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January 3, 2014 
 
 
 
Via Email, Followed by Overnight Mail 
 
 
Anita Lee (Air-2) 
U.S. Environmental Protection Agency, Region 9 
75 Hawthorne Street 
San Francisco, CA  94105-3901 
r9ngsbart@epa.gov 
 



Re: Regional Haze Requirements for Navajo Generating Station 
EPA Docket No. EPA-R09-OAR-2013-0009 



 
Dear Ms. Lee: 
 
 These comments are submitted on behalf of the National Parks Conservation Association, 
Sierra Club, Grand Canyon Trust, and Natural Resources Defense Council (the “Conservation 
Organizations”), regarding the U.S. Environmental Protection Agency’s (“EPA”) proposed 
source-specific Federal Implementation Plan (“FIP”) for the Navajo Generating Station, located 
on Navajo Nation tribal lands.  These comments address both EPA’s proposed FIP, published on 
February 5, 2013, see 78 Fed. Reg. 8,273, and the supplement to the proposed FIP, published on 
October 22, 2013, see 78 Fed. Reg. 62,509.  The Conservation Organizations agree with and 
fully support EPA’s determination that Selective Catalytic Reduction Technology (“SCR”) 
controls are Best Available Retrofit Technology (“BART”) for control of nitrogen oxides 
pollutants at the three units at the Navajo Generating Station (“NGS”) coal-fired power plant and 
that SCR technology is required under the Clean Air Act.  EPA should further require particulate 
matter controls under the Clean Air Act’s BART requirements. 
 



INTRODUCTION 



 The Conservation Organizations represent thousands of Arizonans, tens of thousands of 
residents throughout the Four Corners region, and hundreds of thousands of people throughout 
the nation that care deeply about protecting the air quality in our national parks and wilderness 
areas in Utah, Arizona, Colorado, and the Southwestern United States.  The Clean Air Act 
(“CAA”) imposes a legal obligation on states and EPA to abate haze pollution in our Class I 
Areas—156 iconic national parks and wilderness areas.  42 U.S.C. § 7491.  The CAA requires 
that the air quality in Class I areas be returned to natural conditions and requires the installation 
of the “best available retrofit technology” (“BART”) on polluting units at various haze-causing 
sources.  Id. § 7491(a), (b)(2).  Navajo Generating Station (“NGS”) is the largest coal-fired 
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power plant in the West in terms of generating capacity.  Emissions from NGS contribute 
significantly to haze pollution and attendant visibility impairment in the region’s Class I areas. 
 
 Emissions from NGS significantly impair visibility at over 11 national parks and 
wilderness areas throughout a multi-state region, including the Grand Canyon National Park and 
Bryce Canyon National Park, both prized for their natural vistas.  These Class I areas preserve 
the region’s inspiring landscapes, rare geologic formations, and diverse wildlife and vegetation.  
They also serve as living museums of our nation’s history.  Visitors from across the nation and 
globe are drawn to these lands and their tourist dollars benefit state and local economies—in 
2011, Grand Canyon National Park alone drew over 4 million visitors.  See 78 Fed. Reg. at 8275.  
Because of the magnitude of the impact that large, coal-fired electric generating units (“EGUs”) 
like NGS have on these amazing landscapes, Congress directed EPA to impose the “best” air 
pollution control requirements on these sources to help achieve the national goal of eliminating 
anthropogenic sources of visibility impairment. 
 
 The Conservation Organizations support EPA’s proposed BART determination of 
February 5, 2013 as the superior and only legally defensible approach to controlling nitrogen 
oxides (“NOx”), and note that the benefits of the proposed controls are in fact even greater than 
EPA estimated.1  Moreover, EPA should require fabric filter baghouses as BART for particulate 
matter (“PM”) pollutants from NGS.  Stamper TSD at 39-50.  Strong BART controls for NGS 
pollutants is consistent with EPA BART decisions for coal-fired EGUs throughout the nation and 
is the correct result under the CAA. 
 
 The Conservation Organizations strongly oppose the alternatives EPA also outlined on 
February 5 that would delay installing pollution controls (the “EPA Delay Alternative”).  Any 
such delay would be contrary to law and the facts before EPA.  Similarly, on October 22, 2013, 
EPA circulated for comment “The Working Group” (“TWG”) alternative (the “TWG 
alternative” or “SRP alternative”), which are laden with off-ramps and also would delay or avoid 
installing pollution controls.  Both the EPA and TWG alternatives provide significantly less 
visibility improvement than BART and as such are contrary to law.  Rather than requiring the 
best available technology for reducing pollution and making reasonable progress on restoring 
visibility, in approving these two alternatives EPA instead proposes to find that lengthy delays 
and unenforceable, vague outcomes would result in equivalent or better visibility improvements.  
The EPA and TWG alternatives do not comply with the law and fail to achieve enforceable 
visibility improvements equivalent to or better than the SCR controls found to be BART for 
NOx.  EPA’s claims that certain economic and Tribal Authority Rule considerations support 
                                                 
1 See Technical Support Document prepared by Victoria Stamper, enclosed with this letter 
(hereinafter the Stamper Technical Support Document will be referred to as “Stamper TSD”).  
The Technical Support Documents and experts’ reports prepared in support of these comments, 
and their exhibits, are provided on the CD enclosed with this letter and together they constitute 
the Conservation Organizations’ comments. 
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disregard, or unbounded elasticity, for the BART requirements in the CAA are unsupported and 
unsupportable. 
 
 The Conservation Organizations request that EPA require SCR control of NOx pollutants 
and fabric-filter baghouses for PM pollutants as the best system of pollutant controls for NGS 
and require such controls be in operation as expeditiously as possible which is 2018. 
 



BACKGROUND 



I. THE CLEAN AIR ACT’S REGIONAL HAZE PROGRAM 



 Congress established “as a national goal the prevention of any future, and remedying of 
any existing, impairment of visibility in the mandatory class I Federal areas which impairment 
results from manmade air pollution.”  42 U.S.C. § 7491(a)(1).  In order to protect their “intrinsic 
beauty and historical and archeological treasures,” the regional haze program establishes a 
national regulatory floor and requires states or tribes to design and implement programs at least 
as stringent as this floor to curb haze-causing emissions located within their jurisdictions.2  To 
implement the regional haze program, a state or tribe is required to design an implementation 
plan to reduce, and ultimately eliminate, haze from air pollution sources within its borders that 
may reasonably be anticipated to cause or contribute to visibility impairment for any protected 
area located within or beyond that state’s boundaries.  When a haze plan fails to establish a 
program that is at least as stringent as the national floor, or where EPA assumes jurisdiction as is 
the case with NGS, EPA has an obligation to promulgate a FIP.  See 42 U.S.C. § 7410(c)(1).3 
 
 Each FIP must provide “emission limits, schedules of compliance and other measures as 
may be necessary to make reasonable progress towards meeting the national goal.”  42 U.S.C. 
§ 7491(b)(2).  Two of the most critical requirements for a regional haze FIP are requirements for 
(1) the installation of BART technology for delineated major stationary sources of pollution and 
(2) a long-term strategy for making reasonable progress towards the national visibility goal.  
40 C.F.R. § 51.308(d)(1)(i)(B).  The FIP must be designed to make reasonable progress towards 



                                                 
2 See H.R. Rep. No. 95-294, at 203-04 (1977). 
3 Congress granted EPA authority to treat Indian tribes in the same manner as states where 
appropriate, and directed EPA to promulgate rules specifying for which provisions of the CAA it 
is appropriate to treat tribes as states.  See 42 U.S.C. § 7601(d).  Pursuant to this authority, EPA 
issued the Tribal Authority Rule (“TAR”), 40 C.F.R. pt. 49.  Under the TAR, EPA found it 
appropriate for tribes to develop Tribal Implementation Plans (“TIP”) to administer the 
requirements of the CAA, similar to State Implementation Plans developed by states.  EPA also 
determined that it has the authority to develop a FIP when a tribe has not submitted a TIP or has 
submitted a TIP that EPA determines is inadequate.  See 40 C.F.R. § 49.11.  The NGS is located 
on the Navajo Nation.  The Navajo Nation deferred to the EPA to promulgate a FIP for NGS. 
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achieving natural visibility conditions in the affected Class I areas by 2064, when considered in 
conjunction with area SIPs.  See id. 
 
 BART limits are required for major stationary sources such as NGS that were in 
existence on August 7, 1977 and began operating after August 7, 1962, and that emit air 
pollutants that may reasonably be anticipated to cause or contribute to any impairment of 
visibility in a Class I area.  42 U.S.C. § 7491(b)(2)(A).  The term “major stationary source” is 
defined as a source that has the potential to emit 250 tons or more of any pollutant and falls 
within one of 26 categories of industrial sources defined by the Act.  42 U.S.C. § 7491(g)(7).  A 
source is subject to BART if it meets the above criteria and is responsible for an impact on 
visibility in a Class I area of 0.5 deciview or more.  40 C.F.R. Part 51, Appendix Y.  BART must 
be installed and operated no later than five years after the FIP approval.  Id. § 51.302(c)(4)(iv). 
 
 BART is defined by the CAA and EPA regulation as: 



an emission limitation based on the degree of reduction achievable through the 
application of the best system of continuous emission reduction for each pollutant 
which is emitted by an existing stationary facility.  The emission limitation must 
be established, on a case-by-case basis, taking into consideration the technology 
available, the costs of compliance, the energy and nonair quality (sic) 
environmental impacts of compliance, any pollution control equipment in use or 
in existence at the source, the remaining useful life of the source, and the degree 
of improvement in visibility which may reasonably be anticipated to result from 
the use of such technology. 



 
40 C.F.R. § 51.301; 42 U.S.C. § 7491(g).  This definition establishes the framework for 
conducting a BART analysis.  The agency must first identify the “best system of continuous 
emission reduction” for each relevant pollutant, which often produces a list of technologies that 
can be employed.  Id.  Once the best technology (or technologies) is selected, the agency should 
then apply the five-factor test (from the statute, incorporated into the regulation) to determine the 
best emission limitation achievable by that technology. 
 
 As will be discussed more fully below, BART for NGS is the emission limitation based 
on the best NOx control which is achieved with Selective Catalytic Reduction (“SCR”) 
technology plus combustion controls in the form of Low NOx Burners/Separate Over-Fired Air 
(“LNB/SOFA”) technology.  EPA’s initial proposed finding that SCR plus LNB/SOFA is BART 
for NGS is correct (and in fact, the benefits from these pollutant technologies are greater, and the 
costs lower, than EPA initially estimated).  EPA’s proposed findings that alternatives that allow a 
lengthy or even indefinite delay in installing SCR are “better than BART” are inaccurate, 
inconsistent with the CAA, and are arbitrary and capricious.  The statute and regulation do not 
permit EPA to postpone installation of BART controls, much less indefinitely as proposed under 
the TWG Alternative.  Doing so is contrary to the plain intent and purpose of the CAA which 











 
 
Anita Lee 
January 3, 2014 
Page 5 
 
 
mandates that antiquated, obsolete pollution sources that foul Class I areas install the best 
emission controls within five years of a final BART determination to help achieve the 
elimination of haze pollution in Class I areas. 
 
 By proposing to approve a delay alternative that extends the compliance deadline and 
significantly raises the BART emission limits, EPA effectively exempts NGS from actual BART 
requirements.  A delay in BART installation will result in emissions rates significantly higher 
than is allowed under the CAA and results in significant, continuing air pollution and visibility 
impairment in over 11 of our nation’s most prominent national parks and wilderness areas, 
including the Grand Canyon.  BART is a mandatory measure that must be implemented to 
achieve reasonable progress toward restoration of natural visibility conditions.  The CAA 
expressly requires the adoption of SIPs or FIPs that “contain such emission limits, schedules of 
compliance and other measures as may be necessary to make reasonable progress toward 
meeting the national goal . . . including” installation and operation of BART at BART-eligible 
sources that emit any air pollutant which may reasonably be anticipated to cause or contribute to 
visibility impairment in any Class I area.  42 U.S.C. § 7491(b)(2)(A) (emphasis added).4 
 
II. IF PROPERLY IMPLEMENTED, THE REGIONAL HAZE PROGRAM PROVIDES 



ENVIRONMENTAL, PUBLIC HEALTH, AND ECONOMIC BENEFITS THAT FAR 
OUTWEIGH ANY COSTS. 



 Pollutants that cause visibility impairment to national parks and wilderness areas are the 
same pollutants that harm public health.  Haze pollutants include NOx, SO2, PM, ammonia, and 
sulfuric acid.  NOx reacts with ammonia, moisture, and other compounds to form particulates 
that can cause and worsen respiratory diseases, aggravate heart disease, and lead to premature 
death.5  In addition, NOx is a precursor to ground level ozone, which is associated with 
respiratory diseases, asthma attacks, and decreased lung function.6  Similarly, SO2 increases 
asthma symptoms, leads to increased hospital visits, and can form particulates that aggravate 



                                                 
4 The only permissible exception from BART is when EPA, by rule promulgated with sufficient 
notice and opportunity for public comment, determines that the source does not either by itself or 
in combination with other sources “emit any air pollutant which may reasonably be anticipated to 
cause or contribute to a significant impairment of visibility in any mandatory class I federal 
area.”  Id. § 7491(c)(1) (emphasis added).  Further, the appropriate Federal Land Manager or 
managers must agree with the exemption before it can go into effect.  Id. § 7491(c)(3).  No 
Federal Land Manager has so agreed. 
5 See Technical Support Document regarding health impacts of coal plants and NGS authored by 
Dr. George D. Thurston, enclosed on accompanying cd (hereinafter referred to as the “Thurston 
TSD”).  See also (EPA, Health—Nitrogen Dioxide, http://www.epa.gov/air/nitrogenoxides/ 
health.html (last visited Dec. 23, 2013)). 
6 Thurston TSD at pp. 11-18. 
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respiratory and heart diseases and cause premature death.7  PM can penetrate deep into the lungs 
and cause a host of health problems, such as aggravated asthma, chronic bronchitis, and heart 
attacks.8 
 
 EPA has estimated that in 2015, full implementation of the Regional Haze Rule 
nationally will prevent 1,600 premature deaths, 2,200 non-fatal heart attacks, 960 hospital 
admissions, and over 1 million lost school and work days.9  The Regional Haze Rule and plans 
thereunder will result in health benefits valued at $8.4 to $9.8 billion annually.10  NGS is the 
source of significant amounts of harmful pollutants.  Using the mapping tool created and used by 
EPA, Dr. Thurston conservatively estimates that enforcement of BART requirements at NGS 
will result in total economic health benefits of $14 to $35 million per year.  Thurston TSD at 
p. 21.  Delays in implementing BART requirements simply continue the toll on human health 
and productivity to the entire region’s detriment.  Thurston TSD at p. 22. 
 
 These same haze-causing emissions also harm terrestrial and aquatic plants and animals, 
soil health, and moving and stationary waterbodies—entire ecosystems—by contributing to acid 
rain, ozone formation, and nitrogen deposition.  Nitrogen deposition, caused by wet and dry 
deposition of nitrates derived from NOx emissions, causes well-known, adverse impacts on 
ecological systems; in some places saturation of the soil already exceeds the “critical load” the 
ecosystem can tolerate.11  Acid rain causes acidification of lakes and streams and can damage 
certain types of trees and soils.  In addition, acid rain accelerates the decay of building materials 
and paints, including irreplaceable buildings, statues, and sculptures that are part of our nation’s 
cultural heritage.”12 
 
 Rigorously addressing visibility and, more specifically, visibility-impairing pollutants, 
leads to significant benefits and avoids the serious negative consequences outlined above.  
Across the country, national parks and wilderness areas are of great natural and cultural value 



                                                 
7 Thurston TSD; (EPA, Health – Sulfur Dioxide, http://www.epa.gov/air/sulfurdioxide/ 
health.html (last visited Dec. 23, 2013)). 
8 Thurston TSD, at pp. 3-11.  See also (EPA, Health & Environment—Particulate Matter, 
http://www.epa.gov/air/particlepollution/health.html (last visited Dec. 23, 2013)). 
9 Exhibit 1 (EPA, Fact Sheet—Final Clean Air Visibility Rule, http://www.epa.gov/visibility/ 
fs_2005_6_15.html (last visited Dec. 30, 2013)). 
10 Id. 
11 See, e.g. (NPS, Air Pollution Impacts Rocky Mountain National Park, http://www.nature.nps. 
gov/air/permits/aris/romo/impacts.cfm (last visited Jan. 2, 2014)). 
12 (EPA, Effects of Acid Rain, http://www.epa.gov/acidrain/effects/index.html (last visited 
June 19, 2012)). 
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and are also engines for sustainable local capital.  For example, in 2008, National Park Service 
units received over 274 million visits accounting for over $2.5 billion in revenue.13  National 
parks support $13.3 billion in local private-sector economic activity and 267,000 private-sector 
jobs.14  They attract businesses and individuals to the local area, resulting in economic growth in 
areas near parks that is an average of 1 percent per year greater than statewide rates over the past 
three decades.15  National parks generate more than four dollars in value to the public for every 
tax dollar invested.16  This tourism is a critical component of the economy of Arizona, Utah, and 
the Southwestern United States.  For example, in 2010, Grand Canyon National Park generated 
over 4.3 million recreation visits, in excess of $428 million in local spending, and more than 
6,100 jobs.17 
 
 Finally, requiring antiquated facilities to install pollution control technologies is a job-
creating mechanism in itself.  Each installation creates short-term construction jobs as well as 
permanent operations and management positions.18 
 
III. NAVAJO GENERATING STATION’S IMPACT ON CLASS I AREAS 



 Emissions from NGS negatively impact 11 Class I areas within 300 km of the plant in 
Arizona, Utah, and Colorado (Arches National Park, Bryce Canyon National Park, Canyonlands 
National Park, Capitol Reef National Park, Grand Canyon National Park, Mazatzal Wilderness 
Area, Mesa Verde National Park, Petrified Forest National Park, Pine Mountain Wilderness 
Area, Sycamore Canyon Wilderness Area, and Zion National Park). 19  Based on EPA’s 
                                                 
13 See (National Park System—Summary: 1990 to 2008 http://www.census.gov/compendia/ 
statab/2010/tables/10s1215.pdf (last visited Jan. 2, 2014)). 
14 Exhibit 2 (Hardner and Gullison, “The U.S. National Park System, An Economic Asset at 
Risk” (Nov. 2006) [prepared for the National Parks Conservation Association]. http://www. 
npca.org/assets/pdf/NPCA_Economic_Significance_Report.pdf (last visited Dec. 30, 2013). 
15 Id. 
16 Id. 
17 Exhibit 3 (Headwaters Economics, National Park Service Units: Economic Impacts of 
Visitation and Expenditures, http://headwaterseconomics.org/apps-public/nps/impacts/ (last 
visited Dec. 12, 2013). 
18 See, e.g., Exhibit 4 (New Jobs—Cleaner Air: Employment Effects Under Planned Changes to 
the EPA’s Air Pollution Rules.  Ceres & James Heintz, Political Economy Research Institute, 
University of Massachusetts (Feb. 2011)); see also (Ian Goodman & Brigid Rowan, Employment 
Impacts of Air-Pollution Controls at North Dakota Coal Plants (Nov. 2011) [prepared for Sierra 
Club], available at http://www.healthnothaze.com (last visited June 19, 2012). 
19 It should be noted that while EPA limits its BART review to Class I areas within 300 km of 
NGS, NGS also likely adversely affects air quality in a number of Class I areas just beyond the 
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modeling, NGS has a substantial impact on visibility in many of these areas.  For example, the 
Grand Canyon National Park, located only 29 kilometers from NGS, suffers 8.4 deciviews of 
visibility impairment due to the NOx pollutants from NGS.20  Capitol Reef National Park and 
Canyonlands National Park suffer 7.7 and 6.0 deciviews of visibility impairment due to NOx 
from NGS, respectively, and the total visibility impairment at all 11 of these Class 1 areas 
attributable to NOx from NGS is 48 deciviews.21  Each of the 11 Class 1 areas suffer visibility 
impairment due to NOx from NGS of over 1 deciview.22  National Park Service modeling shows 
NGS baseline impacts (decreases) to visibility at Capitol Reef and Grand Canyon National Parks 
of more than 6 deciviews; some of the worst impacts from a single coal plant to a national park 
in the nation.  See EPA Technical Support Document, Table 35, p. 110.  At Canyonlands 
National Park, the Class 1 area with the baseline most impacted by NOx from NGS, pollutants 
from NGS pollute the air an average 130 days every year.  That is, one-third of the year, NGS’s 
pollution obscures the air in Canyonlands to a degree readily-perceived by any human visitor.23  
Under EPA’s regulations it takes only .5 deciviews of negative impact to a single Class I area for 
a major source to be subject to BART.  Plainly, NGS is a huge stain on our national parks and 
wildernesses in the southwest. 
 
 The Regional Haze Rule establishes a target for achieving natural visibility conditions at 
all Class I areas by 2064, within 50 years.  Dramatic reductions in visibility impairment 
attributable to NGS are clearly a prerequisite to meeting this goal.24  EPA must limit NGS 
emissions to enable national parks and wilderness areas affected by NGS to achieve reasonable 
progress towards Congress’ stated visibility goal; likewise EPA has a duty to take all reasonable 
measures to adequately temper NGS’s contribution to visibility impairment. 



                                                                                                                                                             
300 km boundary.  Black Canyon of the Gunnison National Park and Weiminuche, La Garita, 
Wet Elk, Superstition, and Sierra Ancha Wilderness Areas are all within 400 km of NGS and 
would likely experience improved air quality as a result of BART pollutant controls at NGS.  
Stamper TSD at p. 35. 
20 78 Fed. Reg. at 8,287. 
21 Id. 
22 Id.  At 1 deciview, the “smog effect” of the pollution is obvious.  It should also be noted that 
particulate matter (“PM”) also likely affects these Class I areas but because EPA has incorrectly 
assumed it need not address particulates, the precise nature or level of particulate contribution to 
the haze problem has not been identified by EPA.  It is likely that NGS’ negative impact on these 
Class I areas is even greater than disclosed by EPA when PM is also accounted for. 
23 Id. 
24 It must also be noted that absent timely reductions in NGS emissions, it will be nearly 
impossible to know what other sources in the region must do in the first implementation phase 
(by 2018) of SIP revisions. 
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DISCUSSION AND ARGUMENT 



I. OVERVIEW OF EPA PROPOSALS. 



 On February 5, 2013, EPA published is proposed BART determination for NOx 
emissions from NGS.  78 Fed. Reg. 8,274.  In the February determination, EPA found, under the 
TAR, that BART for NGS NOx emissions was necessary and appropriate, consistent with the 
requirements of the CAA.  78 Fed. Reg. at 8,279.  See also 40 C.F.R. § 49.11.  EPA applied the 
BART five-factor test set forth in the CAA and EPA regulation and as a result, finds that SCR, in 
combination with Low NOx Burners/Separated Overfired Air (“LNB/SOFA”), can achieve 0.05 
lb/MMBtu with an emission limit of 0.07-0.08 lb/MMBtu on a 30-day rolling average.  78 Fed. 
Reg. at 8,280.  This combination gives the largest reduction in NOx pollutants and the best 
visibility improvement to the 11 affected Class 1 areas and as such, EPA finds that it is BART 
for NGS NOx emissions.  78 Fed. Reg. at 8,287-88.  EPA also found, incorrectly in the view of 
the Conservation Organizations, that PM at NGS is “well-controlled” and therefore made no 
BART determination regarding PM and proposed no new controls or emission limits for PM 
pollutant emissions at NGS.  78 Fed. Reg. at 8,279. 
 
 Also on February 5, 2013, EPA, claiming concern regarding potential economic impacts 
of NGS’ owners/operators choosing to shut the plant down rather than install the required BART 
controls, requested comment on an alternative that would delay installation of the BART 
controls.  78 Fed. Reg. at 8,288.  Specifically, instead of requiring that BART be installed as 
expeditiously as possible as is required in EPA regulations (here all three units no later than 
2018), EPA proposed allowing NGS to delay installation of SCR until 2021 for one unit, 2022 
for the next, and the third in 2023.  Id.  (Variations on this proposal delayed installation even 
further).  78 Fed. Reg. at 8,290.  (hereinafter the “Delay Alternative”).  EPA justified the 
February Delay Alternative by applying a “total emissions” or NOx cap concept and claiming 
that, taking into account the “early” adoption of LNB/SOFA, the total NOx emissions from NGS 
would still be within an acceptable range.  78 Fed. Reg. at 8,289-90.  EPA did not model the 
impacts of the delay or NOx cap alternative on the Class I areas impaired by NGS emissions. 
 
 Finally, on October 22, 2013, EPA supplemented its February 2013 proposal.  EPA stated 
that it had evaluated an alternative proposal for NOx emissions control (or delayed control) at 
NGS by a group of stakeholders known as the Technical Working Group (“TWG”).  In its 
October 2013 supplement, EPA proposed to find that the TWG alternative is “better than 
BART.”  78 Fed. Reg. at 62509.  The TWG alternative relied on a lifetime cap of NOx emissions 
over 2009 to 2044 and proposed to maintain NOx emissions within that cap but did not specify a 
particular scenario (or even handful of scenarios) for doing so.  78 Fed. Reg. at 62513-15.  The 
TWG alternative is extremely varied and results in an almost limitless number of scenarios, none 
of which are enforceable.  EPA baldly stated that it believed the NOx cap would result in greater 
reasonable progress than EPA’s proposed BART determination toward the national visibility 
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goal in the 11 Class 1 areas polluted by NGS, 78 Fed. Reg. at 62,518, but again, neither the 
TWG nor EPA has completed modeling of the TWG alternative to determine impacts on 
visibility in affected Class I areas to verify or support that statement.25 
 
 The Conservation Organizations are sensitive to the political desire of a number of the 
interested parties and EPA to settle all issues related to NGS with a “package deal” under the 
BART rubric.  While the Conservation Organizations share the desire to identify and support a 
comprehensive plan to conclusively address NGS pollution with an enforceable solution, the 
Conservation Organizations do not believe that desire to resolve the myriad NGS issues should 
lead to EPA absolving NGS from legal obligations to reduce pollutants impairing visibility in 
national parks and wilderness areas.  BART is NGS’s legal obligation and any “package deal” 
must comply with that obligation. 
 
 The Conservation Organizations fully support EPA’s initial determination that SCR 
controls for NOx, installed as expeditiously as possible (which is not later than 2018) is BART 
for NGS and is the correct result under the law.26  The Conservation Organizations further 
support EPA’s determination of BART for NGS as the correct result for the health of area 
residents.  EPA’s Delay Alternative is not BART nor “better than BART” and the TWG 
alternative is wholly outside the boundaries of the law as not accomplishing even the barest goals 
of the Clean Air Act and it is not enforceable. 
 
II. EPA CORRECTLY DETERMINED THAT A NOX BART DETERMINATION FOR 



NGS IS “NECESSARY AND APPROPRIATE.” 



 EPA is proposing to find, pursuant to the TAR, that a BART determination for NOx for 
NGS is “necessary and appropriate.”  See 78 Fed. Reg. at 8,279.  See also, 40 C.F.R. § 49.11.  
NGS is plainly subject to BART under the statutory and regulatory criteria and it is a huge 
source of pollutants (the largest coal-fired power plant in the West) in close proximity to a large 
number of Class I areas.  78 Fed. Reg. at 8,275.  See also 2008 Comments from National Park 
Service (“NPS”).  It significantly pollutes the air in over 11 national parks and wildernesses.  In 



                                                 
25 EPA also claims, with no authority, that the TWG Alternative will somehow absolve NGS of 
its haze obligations related to any Reasonably Attributable Visibility Impairment (“RAVI”) 
finding that may be made for NGS.  78 Fed. Reg. at 62, 513, n.21.  This is absolutely incorrect.  
RAVI and BART are two distinct and separate regulatory obligations under the CAA and, most 
importantly, the TWG Alternative satisfies neither one. 
26 As set forth in detail below and in the Stamper TSD and the Report by David Marcus (on 
enclosed cd), the evidence supporting EPA’s determination that SCR is BART for NOx control at 
NGS is even stronger than discussed by EPA.  Further, also as set forth in more detail below, the 
Conservation Organizations argue that BART is also necessary for the control of particulates at 
NGS. 











 
 
Anita Lee 
January 3, 2014 
Page 11 
 
 
fact, the Federal Land Managers and EPA have known that NGS is a significant contributor to 
and cause of visibility impairment in national parks for a very long time.  See e.g., 56 Fed. Reg. 
50,172 (Oct. 3, 1991) (EPA finds NGS emissions contribute to visibility impairment in Grand 
Canyon National Park); 74 Fed. Reg. 44313, 44316, 44,331-32 (Aug. 28, 2009).  Even after 
installation of LNB/SOFA at NGS, it remains the third-largest emitter of haze pollutants in the 
West.  See Stamper TSD at p. 1 (from data from EPA Clean Air Markets Database.)  
Significantly, according to EPA itself, Congress mandated heightened protection for the air 
quality in Class I areas like the Grand Canyon and Canyonlands National Parks—two of the 
many national treasures that are dirtied by the pollutants from NGS.  BART for NGS is 
necessary and appropriate under the facts and the requirements of the Clean Air Act and it is 
long past due. 
 
III. EPA CORRECTLY IDENTIFIED THE INSTALLATION OF SCR PLUS LNB/SOFA 



AS BART FOR CONTROL OF NOx EMISSIONS FOR ALL NGS UNITS. 



 Evidence supporting the determination that SCR is BART for the control of NOx 
pollutants at NGS is strong.  EPA made the correct decision under the facts and the law when it 
proposes to find that SCR, coupled with LNB/SOFA is BART for the control of NOx pollution 
from NGS and in fact, the evidence supporting EPA’s determination is even stronger than set 
forth by EPA in its decision.  SCR with LNB/SOFA is capable of much better pollutant removal, 
at lower costs, than outlined in EPA’s BART determination, demonstrating that EPA’s 
determination to require SCR plus LNB/SOFA as BART for NOx emissions at NGS is proper 
and well justified.  SCR with LNB/SOFA is the most effective and cost-effective pollutant 
removal technology with significant visibility benefits to all affected Class I areas, both singly 
and cumulatively.  As such SCR with LNB/SOFA is BART for NOx removal at all NGS units. 
 



A. SCR Performs Even Better for NOx Removal (0.04 lb/MMBtu) Than Found by 
EPA. 



 As detailed in the Stamper TSD and in the Miller/Sahu Technical Support Document 
(“Miller/Sahu TSD”), SCR typically is designed for even better NOx removal than identified in 
EPA’s decision.  SCR is typically designed for and is achieving 90% NOx removal, not the 
approximately 75% identified in EPA’s draft determination.27  Stamper TSD at pp. 3-5 (citing to 



                                                 
27 It should be noted that EPA used a proper NOx emissions baseline when determining BART in 
this case.  In accordance with its own regulations and guidelines, EPA properly considered NGS 
NOx emissions from the time period of 2001-2003 for its analysis.  78 Fed. Reg. at 8,284-85.  
This baseline does not include the “voluntary” installation of the LNB/SOFA at a later date.  It is 
important for EPA to use baseline emissions data that are consistent across EGUs in order to 
consistently assess a technology’s performance.  EPA then later takes existing controls into 
account in the cost analysis where they are properly considered, because costs are a more source-
specific factor.  This method also helps ensure that EGUs do not try to game the system with 
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various SCR-vendor representations).  Many other EGUs that have installed SCR are achieving 
90% NOx pollutant removal with emission rates at 0.04 lb/MMBtu, Stamper TSD at pp. 6-8, and 
that same level of removal should be required as BART at NGS.  Stamper TSD at p. 9.28  Most 
recently, in its FIP for the San Juan Generating Station in New Mexico, EPA determined that 
SCR was the most cost-effective pollution control for NOx and imposed a NOx BART emission 
limit of 0.05 lb/MMBtu on a 30 boiler-operating-day average basis.  Stamper TSD, pp. 7-8.  
Moreover, in its response to comments on the San Juan BART determination, EPA confirmed 
that several EGUs have achieved NOx emission rates of 0.05 lb/MMBtu or lower, citing to actual 
emission rates at Seminole Units 1 and 2, Morgantown Units 1 and 2, and Cope Generating 
Station.  Id.  The Dry Fork plant in Wyoming has never emitted NOx higher than 0.04 lb/MMBtu 
on a 30-boiler-operating-day average basis.  Stamper TSD, pp. 6 and 8. 
 
 The Conservation Organizations have also corrected a number of EPA’s calculations, 
further demonstrating that SCR as BART will perform much better than EPA has indicated.  The 
Conservation Organizations have used properly-updated emissions data, have corrected for 
EPA’s improper use of 30-day limits as annual rates, and have based their calculations on 
installation of SCR “as expeditiously as possible” (by 2018).  Miller/Sahu pp. 3-6.  The effect of 
these corrections shows that BART performance improves by approximately 26% over EPA 
estimates.  Sahu/Miller p. 7. 
 
 Because SCR has been demonstrated to perform much better than proposed here, EPA’s 
BART determination is plainly conservative.  Based on the capabilities of SCR as demonstrated 
by vendor materials and requirements and actual operations at other EGUs around the country, 
EPA should have evaluated costs and visibility benefits of SCR systems designed to meet, in 
combination with the already-installed LNB/SOFA, NOx limits no higher than 0.04 lb/MMBtu 
on a rolling 30-boiler-operating-day average basis.  A NOx limit of 0.04 lb/MMBtu is 
conservative representing 83% removal across the SCR systems that would be instated at the 
NGS units and as such it would provide a reasonable margin of operating safety for the owners 
and operators of NGS. 
 



B. SCR is Even More Cost-Effective at NGS Than Demonstrated by EPA. 



 EPA’s determination that SCR coupled with LNB/SOFA at all NGS units is BART for 
NOx removal is fully supported, and again, is very conservative in that EPA overestimated a 
number of costs associated with installation and operation of SCR at NGS.  EPA properly 



                                                                                                                                                             
early “voluntary” installation of less than best pollutant controls to try and make best controls 
later look less effective.  See also, Miller/Sahu pp. 4-5. 
28 See also, Exhibit 5 (ICAC SCR White Paper) at pp. 7-8, discussing the long history and use of 
SCR by many facilities in the United States and Europe, where SCR is performing well at 90% 
pollutant removal efficiencies.  SCR is well-known, well-utilized pollutant control technology. 
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adjusted some of the cost estimates submitted by Salt River Project (“SRP”) as improper or not 
allowed under accepted methodologies.  For example, EPA made revisions to the Sargent & 
Lundy report to exclude certain costs not properly allowed in BART analysis.  Stamper TSD at 
p. 10.  EPA also properly used a lower interest rate than that used by SRP in the amortization of 
capital costs.  EPA used 7% instead of SRP’s very-inflated and unsupported 9.8%.  While EPA’s 
interest rate is more accurate, it is still very conservative in that an even lower rate would be 
proper.  Id.  EPA also properly excluded costs of other pollutant-control technologies that had 
been inserted by SRP into cost estimates for SCR as the inclusion of costs for other pollutant 
control technologies improperly inflated the costs of SCR.  Id. 
 
 While EPA’s cost effectiveness determination is well-supported, a number of errors 
and/or inconsistencies contribute to EPA still overestimating costs of SCR at NGS meaning that 
SCR is even more cost-effective than determined by EPA. 
 
 First, SRP grossly overestimated outage costs associated with installation and “pre-
installation” work that is unsupported, often inflated, and should have been excluded under the 
same rationale that EPA excluded cost of other pollutant control technologies.  See Stamper TSD 
pp. 11-12.  Second, SRP and EPA overestimated catalyst costs for SCR.  The cost used by SRP 
is almost twice the low end of the range that vendors have typically quoted for catalyst costs.  
Stamper TSD p. 13.  Moreover, accepting SRP’s very high catalyst cost is inconsistent with 
BART determinations elsewhere.  In its analysis of BART for NOx control at Colstrip Units 1 
and 2 in Montana, EPA relied on a 2010 study showing catalyst prices as low as $4,000/m3 with 
average prices at $5,000-6,000/m3, not the inflated $8,000/m3 claimed by SRP.  Id.  Third, EPA 
relied on SRP’s improper statement of the cost of auxiliary power; SRP relied on market rates 
which are in excess of the busbar cost.  Stamper TSD p. 14. 
 
 Similarly, EPA failed to correct SRP’s overstatement of the annualized capital costs in a 
number of ways.  Stamper TSD pp. 14-15.  The assumed lifetime of an SCR system for NGS 
should be at least 30, not 20 years.  A thirty-year lifetime for SCR is itself very conservative as 
many SCRs installed in Europe in the 1980s are still in operation today.  An analysis prepared by 
Black & Veatch for another facility assumed a 40-year lifetime for SCR.  Stamper TSD p. 15.  In 
fact, the lifetime of an SCR retrofit is generally set equal to the remaining useful life of the 
facility—in this case 2044.  Id.  There is no support in the record for SRP’s assertion of a 20-year 
lifetime and the cost assumptions associated with it. 
 
 EPA also used an interest rate for cost of capital that is too high, even after it corrected 
for SRP’s inflated rate.  EPA utilized 7% noting that it is the “social” interest rate and that the 
social rate is proper for analyzing BART.  EPA’s 7% rate is still too high, however, because the 
Office of Management and Budget (“OMB”) has recently published a social interest rate of 2.8% 
for a 20-year amortization period.  EPA’s Control Cost Manual directs using the social interest 
rate set by OMB.  Stamper TSD p. 16.  And, in fact, it is uncertain that the social interest rate is 
the correct rate to use in a BART determination because cost effectiveness determinations for 
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BART do not appear to fall within the scope of “cost analyses related to government regulations” 
where the social interest rate is appropriate.  Rather, a source-specific rate of interest—the rate at 
which NGS can borrow—may be the correct rate to use in this BART determination.  Stamper 
TSD p. 17.  That interest rate appears to properly fall within a range of 2.9% (the cost of capital 
for SRP) and 4.9% (the cost of capital for Arizona Public Service).  Stamper TSD pp. 24-25.  In 
any of these cases, the proper interest rate is well below the 7% that EPA used. 
 
 By correcting for the underestimate of SCR performance, and correcting for 
overestimates of various costs associated with SCR, the Conservation Organizations demonstrate 
that SCR is even more cost-effective than estimated by EPA.  The Conservation Organizations 
conservatively assumed 80 to 84% NOx pollutant removal at each of the three NGS units with 
the installation of SCR (using the proper 2001-2003 baseline, Stamper TSD p. 26) and then 
adjusted costs to: 1) make the method used consistent with the overnight costing methodology in 
EPA’s Control Cost Manual; 2) account for a more-accurate catalyst cost; 3) move auxiliary 
power costs into operations and maintenance and use a more accurate cost per unit of electricity; 
4) adjust the cost of reagent such that it is not inflated; 5) use a proper, lower interest rate of 
4.9% (the most conservative rate that is correct); and 6) adjust the lifetime of the SCR controls to 
reflect 30, not 20 years.  See Stamper TSD pp. 20-26.  EPA properly found that SCR plus 
LNB/SOFA is cost-effective at NGS at $2,240 per ton of NOx removed (at an emission rate of 
0.05 lb/MMBtu.)  The corrected cost-effectiveness shows that SCR is even more cost effective 
than determined by EPA: $1,412 per ton for Unit 1, $1,331 per ton for Unit 2, and $1,497 per ton 
for Unit 3.  See Table 2, Stamper TSD p. 28.  And even assuming only a 20-year lifetime for 
SCR, the cost-effectiveness is even better than estimated by EPA.  Id. 
 
 Plainly, EPA’s determination that SCR plus LNB/SOFA is BART for NOx control at 
NGS is the correct, fully-supported and fully-supportable decision. 
 



C. The Visibility Benefits of SCR Are Higher Than Modeled by EPA. 



 The visibility benefits to 11 national parks and wilderness areas of SCR pollutant controls 
at NGS are likely even greater than those modeled by EPA due to the incorrect assumptions 
outlined above regarding SCR performance, coupled with some unwarranted assumptions 
regarding sulfate emissions made by EPA when assessing SCR. 
 
 In analyzing SCR at NGS, EPA overestimated the potential increase in sulfate emissions 
that may come with the addition of SCR controls.  First, EPA assumed a higher conversion rate 
across the catalyst than that used by Sargent & Lundy.  The conversion rate used by EPA is high 
when compared to other examples of SCR systems designed for 80 to 90% NOx control.  Other 
EGUs have installed (or are planning to install) SCR systems utilizing low SO2 to SO3 
conversion catalysts designed to achieve 80 to 90% NOx control.  See Seminole, Morgantown, 
Cope, and San Juan examples in Stamper TSD pp. 32-33.  See also, Exhibit 5.  To be consistent 
with EPA’s own modeling for the San Juan plant, EPA should have assumed a conversion rate 
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no higher than 0.5%.  Stamper TSD p. 33.  Similarly, EPA appears to have erroneously used a 
higher coal sulfur content than SRP has indicated is actually used at NGS.  EPA should correct 
its calculations to reflect a 0.593% sulfur content, not the 0.772% that EPA appears to have used 
in its calculations.  With more realistic sulfate rates modeled for the SCR at NGS scenarios, the 
visibility benefits of SCR technology at NGS would be even greater than modeled by EPA. 
 
 Even with errors in SCR performance and sulfate emissions, EPA modeling shows 
significant visibility benefits from SCR at NGS far in excess of any other control technologies.  
NGS is a huge source of air pollution to many national parks and wilderness areas.  NGS is just 
29 km from the northern reach of Grand Canyon National Park.  There are 11 Class I areas 
within 300 km of NGS (and a number more negatively affected by pollutants from NGS within a 
range of 520 km, see modeling spreadsheets attached to Miller/Sahu TSD).  All of them are 
polluted from NGS emissions, many to a very significant degree.  EPA’s modeling, even with 
the errors identified above, showed the greatest visibility benefits to these Class I areas, both 
singly and cumulatively, with SCR plus LNB/SOFA controls at NGS.  This combination of 
controls provides at least one deciview of improvement in all of the Class I areas modeled.  
78 Fed. Reg. at 8,287.  In fact, the modeling demonstrates far more than one deciview benefit at 
75% of the 11 affected Class I areas.  With SCR plus LNB/SOFA pollution controls at NGS, 
EPA’s modeling (even with errors) showed a very substantial 5.4 deciview improvement in air 
quality at both Grand Canyon and Capitol Reef National Parks and 4.6 deciview improvement in 
air quality at Canyonlands National Park.  These are among the single largest improvements in 
air quality to national parks from anywhere within the haze program.  Cumulatively, according to 
EPA’s model, the air quality in 11 national parks and wilderness areas will improve by 35 
deciviews with the installation of SCR plus LNB/SOFA pollution controls at NGS amounting to 
a 73% improvement in the visibility impairment attributable to NGS.  78 Fed. Reg. at 8,287.  
This improvement far exceeds the improvement with any other technology or combinations of 
technologies.  Id.  See also, Stamper TSD p. 35. 
 
 Modeling by the Conservation Organizations shows even greater visibility improvement 
than demonstrated by EPA, due in part to the necessary corrections to EPA’s calculations 
outlined above and in Miller/Sahu.  See Miller/Sahu Table 7, Figs. 1 and 2 and Table 10, Figs 8 
and 9.  See also modeling spreadsheet attached to Miller/Sahu showing visibility modeling 
results.  SCR produces considerably superior visibility benefits over any other technology or any 
alternative that has been proposed. 
 
 Plainly, SCR plus LNB/SOFA is BART for NGS and EPA is correct in its determination.  
SCR plus LNB/SOFA is the best-performing technology for NOx pollutant control and it is cost-
effective.  It achieves significant visibility benefits across all of the Class I areas that are polluted 
by NGS, far more than any other technology or combinations of technologies.  EPA is correct in 
finding that SCR plus LNB/SOFA is BART for NGS and its installation must, in accordance 
with the Clean Air Act and EPA’s own regulations, be installed as expeditiously as possible and 
not later than 2018. 
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D. As Expeditiously As Possible Requires Installation and Full Implementation of 
SCR on All Three NGS Units Within 3.5 Years (No Later Than 2018). 



 The outside five-year deadline for installation and implementation of BART cannot be 
the automatic default deadline, where, as here, BART can be installed and operating in a shorter 
timeframe.  The Clean Air Act requires sources to “procure, install, and operate BART controls 
“as expeditiously as practicable but in no event later than five years after the date of approval of 
a plan revision.  42 U.S.C. § 7491(b)(2)(A), (g)(4); see also 40 C.F.R. § 51.308(e)(1)(iv) (same).  
When Congress enacted the CAA, it often mandates compliance “as expeditiously as practicable, 
but in no event later than a set number of years—as Congress required for BART.  See, e.g., 
42 U.S.C. § 7407(d)(1)(B)(i) (EPA shall designate areas as attainment, nonattainment, or 
unclassifiable “as expeditiously as practicable, but in no case later than 2 years after the agency 
promulgates a new or revised NAAQS); id. § 7412(i)(3)(A) (existing sources must comply with 
NESHAPs “as expeditiously as practicable, but in no event later than 3 years after the effective 
date of such standard); id. § 7502(a)(2)(A) (nonattainment areas must achieve attainment “as 
expeditiously as practicable, but no later than 5 years from the date such area was designated 
nonattainment”).  Had Congress intended to allow sources to install BART at any time within 
five years it would have drafted § 169A to say so (as it has with other provisions in the CAA).  
Instead, Congress used the same language that it used elsewhere in the Clean Air Act to require 
sources to install BART as quickly as possible, but within five years at the very latest. 
 
 Judicial opinions interpreting similar “as expeditiously as practicable” compliance 
deadlines read this language to require compliance as soon as possible, not as providing a five-
year default deadline in all instances.  Because the “as expeditiously as practicable” compliance 
deadline “appear[s] in several places in [the] statutory text,” it is “generally read the same way 
each time it appears.”  See Ratzlaf v. United States, 510 U.S. 135, 143 (1994).  When the CAA 
requires compliance as expeditiously as practicable but not later than a certain date, the date 
listed in the statute is an “outside date” and does not provide a “license” for a state or regulated 
entity “to take its time in complying with” the Act.  Am. Lung Ass’n v. Kean, 856 F. Supp. 903, 
908 (D.N.J. 1994); see also, Citizens for a Better Env‘t v. Wilson, 775 F. Supp. 1291, 1298 (N.D. 
Cal. 1991) (similarly noting that the “as expeditiously as practicable, but in no event later than” 
standard provides an “outside limit” for compliance).  Compliance before the “outside date” is 
required whenever earlier compliance is possible.  Union Elec. Co. v. EPA, 427 U.S. 246, 259 
(1976). 
 
 Here, EPA’s proposal to set a compliance deadline at the five-year “outside date” is 
unreasonable because it is possible to install SCR at NGS in three and a half years or less.  EPA 
does not offer a technical basis for its proposed 5-year compliance date.  EPA has explained 
elsewhere that it generally takes 21 months to design, install, and test one SCR unit, and 
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approximately 35 months for SCR installation at power plants with multiple SCR units.29  In its 
BART determination for San Juan Generating Station, EPA concluded that that past SCR 
installations have required an average of between 37 and 43 months to design and construct.30  A 
range of studies and practical experience have identified that SCR can typically be installed in 
less than 5 years.31  With multiple SCRs for the same plant, there are numerous duplicative 
design, engineering, procurement, fabrication, installation, and commissioning synergies, that 
can speed up the overall timeline. 
 
 EPA points to no site-specific factors at NGS that would require a longer-than-average 
installation time for SCR (particularly in light of the fact that it appears contractors in the region 
will not be overwhelmed).  EPA‘s proposed five-year compliance deadline fails to meet the 
requirement that SCR be installed “as expeditiously as practicable.”  Instead, EPA should set a 
3.5-year compliance deadline for SCR installation at NGS. 
 
IV. BART IS REQUIRED FOR THE CONTROL OF PARTICULATES AT NGS. 



 EPA is incorrect in its determination that it need not evaluate BART for control of 
particulates at NGS because particulates are “well-controlled” with a plant-wide limit of 0.060 
lb/MMBtu.  78 Fed. Reg. at 8,279.  This limit was not based on any BART analysis and it does 
not reflect a well-controlled PM emission rate for a coal-fired EGU.  Rather, this limit is simply 
a carry-over from what EPA and/or the state has historically applied to NGS when the units were 
considered under the Arizona State Implementation Plan.  Stamper TSD p. 40.  This ‘historical 
carry-over approach’ is not BART and does not meet the requirements of the CAA. 
 
 The first step in any BART analysis is to determine what the available technologies for 
pollutant control are and how well they perform.  It is plain, under even the first step of BART 
analysis, that the current electro-static precipitators (“ESPs”) do not reflect the best system of 
control for PM at NGS.  EPA’s determination regarding NGS PM controls is also utterly 
inconsistent with its recent determination for the Four Corners coal-fired power plant within the 
same region.  The Four Corners plant currently emits PM at or below 0.03 lb/MMBtu, a much 



                                                 
29 EPA, Engineering and Economic Factors Affecting The Installation of Control Technologies 
for Multipollutant Strategies 22 (2002) , available at http://www.epa.gov/clearskies/pdfs/ 
multi102902.pdf; see also 75 Fed. Reg. 45,210, 45,273 (Aug. 2, 2010) (proposed Transport 
Rule) (It takes approximately 21 months to construct a SCR unit to reduce emissions of NOx.); 
Inst. of Clean Air Cos., Selective Catalytic Reduction (SCR) Control of NOx Emissions From 
Fossil Fuel-Fired Electric Power Plants (2009). 
30 EPA Region 6, Complete Response to Comments for NM Regional Haze/Visibility Transport 
FIP, Docket EPA-R06-OAR-2010-0846, at 71-72 (Aug. 5, 2011). 
31 Supply Chain and Outage Analysis of MISO Coal Retrofits for MATS, The Brattle Group, 
May 2012. 
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better rate than NGS’ current limit.  Stamper TSD p. 40-41.  Yet, EPA has found that the existing 
controls at Four Corners do not constitute BART for PM.  77 Fed. Reg. 51,637 (Aug. 24, 2012).  
Recent best available control technology (“BACT”) determinations for coal-fired utility boilers 
reflect PM limits of 0.010 lb/MMBtu with the use of fabric filter baghouses.  The NGS PM limit 
is 6 times higher than those recent requirements for best control technology.  It is simply false for 
EPA to find that NGS particulates are “well-controlled.”  Stamper TSD p. 40.  Moreover, EPA 
allows the PM limits to be violated during startup and shutdown.  BART requires the best system 
of continuous controls.  The very high PM limits for NGS are not a continuous system of PM 
reduction.  Id.  EPA provides no explanation for its inconsistent approach to NGS and it is 
unsupported.  Stamper TSD p. 41. 
 
 Fabric filter baghouses should have been evaluated as BART at NGS and such evaluation 
would demonstrate that they are necessary to meet the visibility requirements of the CAA.  
Fabric filter baghouses are the best system of continuous PM control.  They have been in use for 
a very long time—since the 1970s—and are cost effective at $43 per ton of PM removed.  See 
Stamper TSD pp. 41-48.  In fact, there are efficiencies for NGS to install baghouses to meet 
BART because they will likely be necessary for NGS to meet EPA’s Mercury and Air Toxics 
Rule.  Stamper TSD pp. 49-50.  They will ultimately also save NGS money in that they will 
result in cost savings on electricity.  Stamper TSD p. 45-46.  Because EPA did not assess BART 
for PM at NGS, there is no modeling for PM, but it is likely that the affected Class I areas would 
show significant visibility improvements if NGS particulate emissions were reduced to the 
degree possible with baghouse technology.32  EPA should revise its determination and complete 
a BART analysis for PM which includes evaluation of fabric filter baghouses. 
 
V. THE EPA DELAY ALTERNATIVE AND THE TWG ALTERANTIVE CANNOT BE 



APPROVED AS THEY ARE NOT BETTER THAN BART. 



A. EPA May Only Approve an Alternative That Is Better Than BART. 



 EPA may approve an alternative to BART for sources that are subject to BART only 
under certain limited circumstances given that they are the most significant polluters of Class I 
areas.  The fundamental legal requirement for an alternative to BART is a demonstration that the 
alternative will “achieve greater reasonable progress toward natural visibility conditions” than a 
traditional BART determination under Appendix Y.  40 C.F.R. § 51.308(e).  The alternative must 



                                                 
32 As noted below and in Dr. Thurston’s report, particulates are a significant health concern as 
well.  Particulates from coal-fired EGUs affect the health of people living near the plants in very 
significant and negative ways.  Cutting particulate emissions from NGS will have decided health 
benefits for the communities surrounding the coal plant.  See infra Part VI (discussing expert 
report of Dr. Thurston). 











 
 
Anita Lee 
January 3, 2014 
Page 19 
 
 
be supported as better-than-BART by the clear weight of evidence.  Id. § 51.308(e)(2)(i)(E).  
Only then may EPA approve a better-than-BART alternative.33 
 
 There are then two ways that EPA can compare an alternative to BART to demonstrate 
that the alternative provides “greater reasonable progress.”  See 40 C.F.R. § 51.308(e)(3); id. 
§ 51.308(e)(2)(i)(E).  In the first case, the “distribution of emissions” must be shown to be 
substantially similar under BART and the alternative measure; in addition, the alternative 
measure must provide “greater emissions reductions.”  Id. § 51.308(e)(3).  The regulations 
provide only one other path to demonstrating greater reasonable progress, which is to perform 
modeling to demonstrate that visibility does not decline in any affected Class I area and there is 
an overall improvement in visibility.  Id.34 
 
 For the two alternatives under consideration here—the EPA “Delay Alternative” 
proposed in February of 2013, and the TWG Alternative, proposed more recently—EPA has not 
demonstrated and cannot demonstrate that the alternatives will achieve greater reasonable 
progress toward natural visibility conditions than BART.  There are multiple flaws with EPA’s 
proposals for each alternative, including improper use of a total NOx cap concept that fails to 
make greater reasonable progress than BART, use of an improper emissions baseline that 
artificially expands the cap for the alternatives only, and a complete lack of modeling by EPA or 
TWG to demonstrate reduced visibility impacts from the alternatives.  EPA must reject both 
alternatives as inadequate under the law and not better than BART. 
 



                                                 
33 While EPA cites to the Tribal Authority Rule (“TAR”) as authority to approve its Delay 
Alternative, EPA’s reliance on the TAR in this instance is misplaced.  EPA has already, under 
the TAR, properly determined that BART is necessary and appropriate.  78 Fed. Reg. at 8,279.  
And, EPA has then properly determined that SCR plus LNB/SOFA is BART.  78 Fed. Reg. at 
8,287-88.  With its BART determination, EPA has set the standard against which any alternative 
must be measured and EPA cannot use the TAR to change that.  EPA’s use of the TAR in this 
instance is a slippery slope—with its reasoning, EPA could use the TAR to justify any decision 
that strays from the law as dictated by Congress, the very definition of arbitrary and capricious.  
Further, EPA’s use of the TAR to justify worse air quality for tribes than would otherwise be 
required is particularly dubious, especially in light of EPA’s Environmental Justice obligations 
under Executive Order No. 12,898, 59 Fed. Reg. 7,629 (Feb. 11, 1994). 
34 Additionally, EPA’s BART regulations provide that an alternative to BART must ensure that 
all necessary emission reductions for the alternative must occur in the first planning period, 
which ends in 2018, id. § 51.308(e)(2)(iii), and any emission reductions resulting from the 
alternative measure must be surplus to reductions required under other provisions of the CAA, 
id. § 51.308(e)(2)(iv). 
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B. EPA’s Use of a Total Emissions Baseline to Determine Whether an Alternative Is 
“Better Than BART” Is Legally Indefensible.  



 For both the EPA Delay and TWG alternatives, EPA switches from assessing the actual 
impacts on visibility and the potential for improvement in the Class 1 areas that are impaired by 
pollutants from NGS—the stated goal and obligations of the CAA—to simply projecting how 
much total NOx pollution might be emitted by NGS between now and an arbitrary date of 2044.  
Neither EPA nor TWG have performed visibility modeling on any proposed alternative.  The 
absence of this critical modeling data makes it challenging at best, impossible at worst, to 
understand the impact of the EPA Delay and TWG alternatives on affected Class I areas.  EPA 
has made no showing that the distribution of emissions under either alternative is better or even 
substantially similar to BART and has not and cannot show that either alternative, but especially 
the TWG alternative, will result in greater emissions reductions than EPA’s BART 
determination.  EPA has also made no showing, and cannot without modeling, that either 
alternative will result in greater visibility improvement to the 11 Class I areas affected by NGS 
pollution than will BART, either overall, but most particularly by the first haze implementation 
period, 2018.  40 C.F.R. §§ 51.308(d)(1)(i)(B) and 51.308(f).  See also Stamper TSD p. 36-37. 
 
 Indeed, by comparing only the total NOx emissions from over the entire 2009-2044 
period, EPA is in effect acquiescing to decades of unacceptable and unlawful visibility 
impairment at Class I areas throughout the Southwestern United States.  Nothing in EPA’s NOx 
cap framework requires any meaningful incremental progress during this period, let alone the 
“reasonable progress” required by the CAA and haze regulations.  For EPA’s Delay Alternative, 
the three to six years of additional pollution and visibility impairment are at least clearly defined: 
EPA is acquiescing to significantly reduced visibility for a number of years between 2018, when 
BART is legally required at NGS (as expeditiously as possible), and 2023, when the last of the 
NGS units is required to install SCR under EPA’s Delay Alternative.  For the TWG Alternative, 
as discussed in greater detail below, however, it appears NGS owners could avoid NOx emissions 
reductions for decades—and then retire capacity at the last minute as needed to just barely stay 
under the cap by 2044.35 
 
 This is precisely the opposite of reasonable progress, and does little to ensure that natural 
visibility will be restored in this century.  EPA cannot and should not agree that visibility in our 
national parks may remain grossly impaired by the largest pollution source in the West, until 
2044.  The law requires improvement—“progress”—with the first check-in on that progress by 
2018. 
 



                                                 
35 A particularly insidious effect of the NOx cap approach is the longer it takes to develop the 
final rule, the higher the NOx cap gets, potentially delaying SCR installation necessary to meet 
the expanded cap.  In other words, the TWG alternative is actually a disincentive to completing 
BART. 
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 Moreover, the CAA reasonable progress provisions are clear that to make the first big 
step on the way to “reasonable progress,” states (and EPA) must impose BART pollutant 
controls on the largest, most damaging sources of pollutants to Class I areas.  42 U.S.C. 
§ 7491(b)(2).  Reasonable progress is the overarching obligation of the haze requirements; 
BART is the required large first step in getting there.  The NOx cap approach advocated by TWG 
proposed for approval by EPA simply skips the BART requirement for the first required step for 
reasonable progress on haze, and make no showing of how those reductions will otherwise occur. 
 



C. EPA’s Foundational Calculations and Assumptions Include Errors and Improper 
Credits. 



 The Conservation Organizations strongly disagree that a total emissions cap approach is 
lawful under the requirements of the CAA because a straight total emissions cap cannot, absent 
proper modeling and other technical evidence, substitute for the five-factor BART analysis or 
ever be properly compared to BART—it is simply apples and oranges.  Worse, TWG’s total 
emissions cap approach is riddled with errors and improper emissions calculations.  As an initial 
matter, to determine whether an alternative offers greater reasonable progress than BART, EPA 
first must correctly calculate the emissions reductions that would result from BART and from the 
alternative.  See 40 C.F.R. § 51.308(e)(2)(i)(C)-(D). EPA has not done so here. 
 
 Most importantly, EPA’s credit for the early installation of LNB/SOFA runs counter to 
the Regional Haze Rule, EPA’s longstanding policies, and EPA’s specific statements regarding 
the haze determination for NGS.  Stamper TDS p. 18; 64 Fed. Reg. 35,714, 35,728 (July 1, 
1999).  See also, 40 C.F.R. Part 51, App. Y, § IV.D.4.d.  Indeed, relying on EPA’s longstanding 
policy, EPA explicitly warned SRP, when it submitted its application to install LNB/SOFA at 
NGS, that “[t]he early installation of the LNB/SOFA systems will not affect the baselines for 
cost or visibility improvements in the BART determination, and therefore will not influence 
EPA’s determination of the proper NOx reductions required to be achieved from BART.”  
78 Fed. Reg. at 8,284.  This warning was particularly warranted given that EPA had already 
begun its BART analysis for NGS at the time SRP proposed to install LNB/SOFA.  Id.  
Additionally, in a settlement agreement between Grand Canyon Trust and SRP, SRP agreed that 
the “installation and operation [of LNB/SOFA] will not prejudice in any way the implementation 
of more effective NOx and particulate matter controls (including SCR . . . ) to more fully address 
Navajo’s visibility impacts under the reasonable attribution and regional haze programs.”  
78 Fed. Reg. at 8,285.  The owners of NGS were explicitly on notice—and indeed, they 
agreed—that the installation of LNB/SOFA could not and would not justify delaying BART for 
NGS.36  Despite these explicit agreements and the clear need for timely compliance with BART 



                                                 
36 It is further important that EPA realize the LNB/SOFA at NGS is operating poorly—at lower 
pollutant-removal effectiveness than capacity—and that utilization of only LNB/SOFA is 
allowing and will allow NGS to continue to emit pollutants in excess of the levels modeled by 
WRAP.  Stamper TSD p. 37.  This increased level of pollutants will interfere with the plans in 
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at NGS, EPA has inexplicably shifted course and now proposes to delay additional controls at 
NGS on the basis of the LNB/SOFA credit.  EPA’s claimed reliance on “early” LNB/SOFA as 
an excuse to avoid or delay what is legally required is misplaced and without foundation in the 
facts or law. 
 
 Further, not only is EPA’s proposal to delay BART due to the LNB/SOFA credit contrary 
to the CAA and haze regulations and EPA’s earlier, explicit position, it creates a dangerous 
precedent that threatens to significantly undermine the regional haze program.  By allowing NGS 
to substantially delay the installation of SCR—which is BART—on the basis of its early 
installation of LNB/SOFA, EPA is allowing NGS’s owners, and other similarly situated owners 
in the future, to “game the system.”  EPA itself has cited the use of a uniform baseline from 2001 
to 2003 as an important component for consistency in the national haze program.  See, e.g., 
64 Fed. Reg. at 35,728. 37  Yet, under EPA’s reasoning for NGS, installing minimal, inexpensive, 
and plainly inadequate pollution controls as soon as EPA begins its BART determination, aging, 
polluting facilities can then avoid installing actual BART controls for many additional years—
leaving the public with unnecessary and unjustifiable additional years of fouled air quality.  The 
CAA requires major polluting sources to install BART; EPA should not allow those sources to 
intentionally delay this requirement by rushing to install weaker pollution controls as an end run 
around the CAA. 
 
 Finally, even if a NOx cap represented a valid approach to a BART alternative (and it 
does not), EPA made a number of errors in its calculations that all have the effect of artificially 
inflating the NOx cap, making EPA’s assessment of the cap against BART wholly flawed and 
inaccurate.  First, as discussed in greater detail above, EPA significantly underestimated how 
well SCR as BART will perform at NGS.  SCR will perform even better than estimated by EPA.  
See Stamper TSD and discussion supra.  Because SCR can and will achieve greater NOx 
reductions than estimated by EPA, the total NOx cap should be corrected downward to reflect the 
true capabilities of SCR.  In addition, EPA should use updated emissions data, annual emission 
rates rather than 30-day rates, heat input from the baseline period, and a shortened timeline for 
the installation of SCR; each of these corrections to EPA’s calculations reduces the total NOx 
emissions associated with EPA’s SCR as BART calculations, and accordingly reduces the NOx 



                                                                                                                                                             
three other states (Arizona, Utah, and Colorado), likely negatively affecting their ability to meet 
their reasonable progress goals.  Id. 
37 The Eight Circuit Court of Appeals decision in North Dakota v. EPA, 730 F.3d 750, 762-64 
(8th Cir. 2013) does not dictate a different result.  In that case, EPA simply asserted it need not 
consider existing pollution controls at all, a proposition the court disagreed with.  Here, EPA 
properly warned SRP that it could not avoid a full BART determination by quickly installing 
minimal and inadequate pollutant controls and EPA properly included existing controls when 
considering various cost components of BART—a more proper, source-specific place for 
consideration of existing controls. 
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cap.  See Miller/Sahu TSD at Part III; id. at 7 (“All told, assuming rule finalization by July 1, 
2014, these corrections reduce the estimated emissions under BART during EPA’s chosen 
timeframe (2009-2044) by nearly 100,000 tons, a reduction of approximately 26%.”).  Moreover, 
in calculating the NOx cap, EPA should use actual, current heat input data and should incorporate 
a shortened timeline for the installation of LNB/SOFA.  See Miller/Sahu TSD at Part IV.A, p. 9.  
Incorporating these corrections as well “serve[s] to lower the NOx Cap by more than 120,000 
tons.”  Id.  The Conservation Organizations disagree that EPA’s “NOx cap” approach is ever an 
appropriate framework for assessing whether an alternative is better than BART—but if EPA 
persists in using this incorrect framework, at the very least EPA must correct the NOx cap to 
prevent alternatives from being compared to an artificially inflated estimate of total NOx 
emissions. 
 



D. EPA’s Delay Alternative Is Not Better Than BART. 



 In its February 2013 proposal, EPA set forth a Delay Alternative that would allow NGS 
to delay the installation of SCR sequentially on the three units starting in 2021 and continuing 
into 2023 (and in one case starting as late as 2024).  78 Fed. Reg. at 8,290.  EPA used two basic 
justifications for its proposal to allow NGS to escape timely installation BART.  First, EPA 
improperly used a NOx cap concept and gave “credit” for “early” installation of LNB/SOFA.  As 
set forth above, this makes for an improper comparison, is incorrect, and is arbitrary.  See also, 
Miller/Sahu generally (NOx cap does not perform as well as BART under any scenario).  Second, 
EPA claimed that economic issues justified the delay in installation of BART.  EPA worried that 
the owners/operators of NGS may shut down the facility rather than comply with the CAA and 
install BART by 2018.  EPA concluded full plant shut-down in 2018 would have dire economic 
consequences for the region.  78 Fed. Reg. at 8,288.  EPA relied, at least in part, on economic 
analyses by Energy Strategies and NREL.  While the Energy Strategies analysis found that the 
cost of installing BART by 2018 is less than the cost of shut-down, the case is actually better 
than characterized by Energy Strategies due to several errors in its analysis.  NREL too makes 
some extreme assumptions and errs on improperly relying on the “early” LNB/SOFA and NOx 
cap approach.  There are many factors unrelated to the installation of SCR and beyond the scope 
of EPA's BART determination that may make it economical for the owners of NGS to retire one 
or more units, such as the low cost of energy efficiency relative to coal, the need to curb 
greenhouse gas emissions, or a range of variable market factors.  But EPA is incorrect in 
concluding, in reliance on the NREL report, that the installation of SCR at NGS is not 
economical.  Rather, the opposite is true—it is more economically advantageous for the 
owner/operators of NGS to timely install SCR than it would be to shut NGS down and buy 
energy on the market. 
 
 The conclusion that SCR will not on its own cause shut-down is even stronger than 
advanced by Energy Strategies because Energy Strategies makes errors in its depreciation and 
market price analyses.  See Marcus Report pp. 8-14.  Correcting those errors shows that SCR is 
plainly a cost-effective option for NGS relative to plant shut-down.  Energy Strategies also made 
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a number of smaller errors in its analyses where it failed to use reasonable assumptions.  The net 
effect of correcting the smaller errors again causes the economic analysis to move in favor of 
SCR installation.  Marcus Report, pp. 14-18. 
 
 Turning to the NREL analysis, again, the analysis generally supports installation of SCR, 
but made some incorrect assumptions.  Correcting those assumptions shows SCR is the better 
option and not likely to lead to shut-down.  For example, NREL’s sensitivity case used a 10-year 
amortization for retrofit costs.  This is completely unrealistic as demonstrated by the discussions 
above.  20 years is much more accurate.  Marcus Report p. 20.  NREL also estimates 
replacement energy costs and costs of retiring NGS as far higher than is supported by current 
data.  Marcus Report pp. 20-25.  In fact, as Dr. Marcus points out, NREL’s calculations related 
to market prices are so inaccurate that if they were true, NGS would be retired immediately 
regardless of the BART determinations.  Marcus Report p. 23.  Plainly, this is not the case.  
NREL’s analysis is of little value to EPA and gives no support for delaying what is legally 
required here: SCR as BART implemented as expeditiously as possible. 
 
 Finally, there is the issue of economics related to the Central Arizona Project (“CAP”).  
First, Dr. Marcus highlights that NREL used some worst-case assumptions in analyzing costs to 
CAP from installation of SCR and that moving away from the worst-case could lower NREL’s 
estimate of capital cost by a more than a third.  Marcus Report p. 29.  Dr. Marcus agrees that 
SCR will have some impact on CAP costs, but far less than the threatened shut-down scenario, 
Marcus Report p. 32.  As to agricultural users, Dr. Marcus notes that the likely cost increase is 
within the range of what those users have already experienced in 2013 and have been advised to 
expect in the coming years.  Marcus Report p. 34.  That is, the cost of SCR is not outside the 
range of already-expected increases.  Dr. Marcus also points out that NREL discussed the 
increases in terms of percentages which make them appear largely due to the small numbers, but 
that in real dollars, the increases keep the prices well below market rates and within affordability 
comparisons.  Marcus Report pp. 34-35.  The Conservation Organizations agree that increased 
cost is an important consideration, but there are also benefits from reducing the significant 
amount of pollution emitted by NGS and that overall, from the Marcus Report, the cost increases 
appear manageable.  As to non-Indian agricultural users, Dr. Marcus points out that these users’ 
rights to CAP water shrink over time: in 2017 (the year before SCR should be installed) they 
shrink 25% from current levels and they are eliminated by 2031.  Marcus Report p. 37.  
Therefore, any impact on non-Indian agricultural users is diminished and should not serve as a 
reason to delay the legal requirements and air and health improvements from BART, particularly 
if EPA is claiming the TAR as the reason for its proposed Delay Alternative. 
 
 Overall, the economics plainly favor installation of SCR.  SCR is more cost-effective 
than plant shut-down and purchase of power on the market.  Moreover, SCR results in significant 
economic benefits to the national parks and to the health of the residents of the region.  EPA 
itself has noted that controlling haze pollution will result in millions of dollars in benefit to the 
economy.  Exhibit 1.  As discussed below, Dr. Thurston conservatively estimates economic 
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benefits from avoided health impacts to be $14 to $35 million annually, offsetting increased 
costs to CAP users.  EPA has not made much of a case, much less a compelling case, for 
avoiding or delaying the legal requirements for BART by 2018. 
 



E. EPA Cannot Find That the TWG Alternative Is Better Than BART. 



 In its October 22, 2013 supplemental proposed rule, EPA proposed to find that the TWG 
Alternative is “better than BART,” as evaluated under the NOx cap framework EPA utilized in 
its February 5 proposed rule.  78 Fed. Reg. 8289-90.  As shown below, the Conservation 
Organizations disagree that the TWG Alternative is better than BART. 
 
 First, the Conservation Organizations disagree with the framework used to analyze the 
TWG Alternative.  To be clear, the Conservation Organizations disagree that EPA’s NOx cap is 
an acceptable framework for evaluating whether an alternative is better than BART.  Instead, the 
correct framework is to compare visibility outcomes under BART and a proposed alternative 
(unless the distribution of emissions under the alternative and BART are substantially similar, 
which they are not here).  The Conservation Organizations also disagree that the early 
installation of SOFA/LNB at NGS can be used to justify delaying compliance with BART, and 
that the Tribal Authority Rule allows EPA to approve a BART alternative that does not meet the 
requirements of the Clean Air Act and Regional Haze Rule.  See supra. 
 
 Indeed, EPA’s discussion of the TWG Alternative muddies the waters by confusing the 
question of whether EPA is comparing the TWG Alternative to BART (as it should) or to EPA’s 
arbitrary, worse-than-BART NOx cap (as it did).  For example, EPA’s graphs are highly 
misleading.  They label as “BART” a line that is very clearly not BART, but the made up 
scenario in which LNB/SOFA have not already been installed at NGS (in other words, the NOx 
cap).  The graphs show below, from the Miller/Sahu TSD p.15, is EPA’s graph for TWG 
Alternative 1, with the addition of the black line (which is BART as calculated by EPA).  The 
red line is not BART, but that is how EPA mis-presented it in its analysis of the TWG 
Alternative.  By mislabeling the red line as BART, EPA’s graph appears to show that some 
scenarios under the TWG Alternative are better than BART—but when a line for what is actually 
BART—even EPA’s uncorrected BART—is added to EPA’s graphs, it becomes readily apparent 
that the TWG Alternative and the NOx cap are substantially worse than BART.  EPA’s attempt 
to gloss over its flawed framework for analyzing the TWG Alternative by presenting misleading 
information, is particularly concerning and seems indicative of an understanding that the TWG 
Alternative is definitely not as good as, much less better than, BART. 
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Figure 1: EPA Graph of TWG Alternative A1 with Accurate BART 



 
 
 
 In addition to the problems with the framework for analyzing the TWG Alternative, there 
are several additional reasons that the TWG Alternative cannot be approved as better than 
BART, at least as it is currently configured.  The TWG Alternative should more accurately be 
described as a collection of possible outcomes, some of which are currently entirely undefined.  
The TWG Alternative is an unending series of “if this, then that” options for NGS’ owners and 
operators leading to endless and uncertain outcomes.  This lack of definition makes it impossible 
to adequately analyze the alternatives, or to enforce them were EPA to adopt them.  In part, 
likely because of this lack of definition, neither EPA nor TWG have provided sufficient analyses 
to determine whether the TWG Alternative is in fact better than BART—in particular, neither 
EPA nor TWG provided visibility modeling to evaluate actual visibility outcomes under the 
TWG Alternative.  The analysis EPA and TWG did provide—which only consists of a 
comparison of total NOx emissions for a limited and non-representative handful of the many 
possible outcomes under the TWG Alternative—contains numerous errors and inaccuracies.  
And finally, the TWG stakeholder process excluded critical participants, such as the Hopi, and is 
not a consensus-based agreement. 
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 A BART determination must include clear requirements for emissions reductions and a 
clear timeline for those reductions, to ensure continuing visibility improvements in Class 1 areas.  
The TWG Alternative attempts to account for the uncertainty in the future ownership of NGS 
and the possibility that one unit may retire in 2019 by contemplating several different future 
ownership scenarios and associated emission control possibilities.  These future scenarios and 
associated emission control possibilities, however, are at best vaguely defined and at worst 
entirely open-ended and unenforceable.  Without specific emission limits, applicable as of a date 
certain, and/or commitments to retire specific amounts of capacity from specific units, also 
applicable as of a date certain, it is impossible to calculate the visibility improvements that will 
result from the TWG Alternative.  Moreover, it will be impossible for citizens, or even EPA, to 
assess whether NGS is on track to meet the emission reductions necessary to ensure reasonable 
progress toward natural visibility affected Class I areas.  Such an undefined and unenforceable 
“plan” to reduce emissions at some point in the future is not adequate to substitute for a date-
certain and emission rate-specific BART requirement.38 
 
 TWG Alternative A is built around the premise that some amount of capacity at NGS will 
be retired by 2020.  Outcomes contemplated under Alternative A include retirement or reduction 
in capacity of one or more units by 2020, and the installation of SCR on two units by 2031.  EPA 
analyzed three possible scenarios that fit these requirements, but others are certainly possible.  
EPA assumed in its analysis that if all three units continued to operate, with a reduction in total 
combined capacity, that two units would install SCR and that those two units would operate at 
full capacity, with a third unit operating at partial capacity with only LNB/SOFA.  While that is 
one possibility, nothing guarantees or requires the owners of NGS to choose that outcome—the 
owners of NGS could shift capacity between the three units as they see fit under the terms of the 
alternative.  This substantial uncertainty means that it is impossible to know precisely when and 
by how much emissions will be reduced at any of the three NGS units under Alternative A. 
 
 TWG Alternative B is even more opaque and open-ended than Alternative A: Alternative 
B only requires that the three units meet a 2009-2029 NOx emissions sub-cap, along with the 
overall 2009-2044 NOx cap.  EPA proposed two scenarios to consider under Alternative B; in 
both, all three units install SCR.  In one scenario the units all install SCR earlier, and thereafter 
meet a NOx emission limit of 0.07 lb/MMBtu; in the other, the units all install SCR later and 
thereafter meet a NOx limit of 0.055 lb/MMBtu.  EPA noted that it considers these scenarios 
                                                 
38 EPA attempts to address this enforceability issue in part by stating that it will require the 
owners of NGS to submit “annual Emission Reduction Plans” to EPA, 78 Fed. Reg. at 62,518—
but nothing makes these “Plans” enforceable, as FIP requirements must be.  Nor does EPA state 
what percentage of the total NOx reductions it will require the NGS owners to achieve annually.  
Indeed, EPA’s assurances regarding annual reductions are so vague as to prevent any meaningful 
public comment on this “requirement.”  The TWG Alternative, even with EPA assurances, is 
nothing more than illegal self-regulation.  Envtl. Def. Ctr. v. EPA, 344 F.3d 832, 855-56 (9th Cir. 
2003). 
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“reasonable compliance options”—but these two options are by no means the only possible or 
even likely outcomes under the open-ended Alternative B.  There are an infinite number of ways 
the NGS owners could choose to meet these limits, involving some combination of reduced 
capacity and/or pollution controls at various different dates.  See Miller/Sahu TSD, pt. V.B.2. 
 
 Neither EPA nor TWG have provided anything resembling a comprehensive technical 
analysis of the emissions and visibility outcomes that are possible or even likely under the TWG 
Alternative.  In part, this is because the number of possible outcomes under the TWG 
Alternative, in particular under Alternative B, is literally limitless, and so truly comprehensive 
analysis is impossible.  At the very least, however, EPA should have analyzed a broader range of 
possible outcomes, and should have provided a more thorough and meaningful analysis of the 
outcomes it did analyze by including visibility modeling.  It is EPA’s responsibility to provide an 
administrative record that contains comprehensive modeling and analysis for any BART 
proposal it puts forth to the public.  As it stands, EPA left the critical component of the 
alternatives analysis undone. 
 
 In an attempt to fill the gap in technical analysis, the Conservation Organizations looked 
at a number of different permissible outcomes under TWG Alternative A and B, and analyzed 
both the resulting emission reductions and conducted independent visibility modeling to assess 
the actual visibility outcomes of these possible scenarios.  The Conservation Organizations 
picked several different scenarios to analyze and model under TWG Alternative A.  In addition 
to the scenarios EPA chose—with portions of the analysis corrected, as discussed above—we 
included analysis and modeling of several additional options that would be permissible under the 
third scenario in Alterative A.  First, two units could operate at full capacity with SCR, while one 
unit could continue to operate at reduced capacity with only LNB/SOFA.  Second, one unit could 
operate at full capacity with only LNB/SOFA, while two units could meet the NOx limit by 
operating at curtailed capacity with SCR.  Finally, the owners of NGS could choose not to 
operate one unit once the NOx limit becomes applicable, leaving one unit operating with only 
LNB/SOFA and one operating with SCR.  Each of these additional outcomes would be 
permissible under TWG Alternative A.  See Miller/Sahu TSD, pt. V.B.1. 
 
 These three additional outcomes would all result in emissions that are greater than the 
emissions for the limited scenarios EPA considered under TWG Alternative A.  While emissions 
would stay barely under or equal to the NOx cap as calculated by EPA, emissions would not stay 
under the corrected NOx cap and would not even be close to BART levels.  See Miller/Sahu TSD 
p. 18, Figures 4 & 5 (comparing total NOx emissions in 2020 and cumulative emissions from 
2009-2044). 
 
 EPA’s analysis of Alternative B is even more problematic and unrepresentative.  EPA 
chose two scenarios to consider under Alternative B; in both, all three units install SCR.  
Because these are by no means the only permissible or even likely outcomes under Alternative 
B, the Conservation Organizations included analysis and modeling of four additional options that 
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would also be permissible under Alternative B.  One of these assumes that SCR is installed on 
two of the three units and the third continues to operate with just LNB/SOFA; in the other three 
scenarios, no SCR is installed on any of the three units at any point.  For the three scenarios 
without any SCR, different plants shut down at different points to keep total emissions under the 
NOx cap and secondary 2029 NOx cap.  See Miller/Sahu TSD, pt. V.B.2.  Each of these 
outcomes would be permissible under TWG Alternative B.  These additional outcomes all lead 
to cumulative emissions that are no greater than the NOx cap as calculated by EPA, but 
emissions do not stay under the corrected NOx cap and are not even close to BART levels.  See 
Miller/Sahu TSD p. 21, Figure 7 (comparing cumulative emissions from 2009-2044). 
 
 Not only did EPA fail to consider a comprehensive or even representative range of 
possibilities, EPA did not conduct visibility modeling on any of the TWG Alternatives.  
Visibility modeling is required unless the distribution of emissions for a BART alternative is the 
same as it would be under BART—and here that is not the case.  The TWG Alternative 
distributes emissions over time very differently than BART: while BART would require real and 
measurable reductions in NOx within five years due to the installation of SCR, the bulk of the 
reductions in the TWG Alternative might not come until the end of the 2009-2044 period 
analyzed by EPA, as demonstrated by the additional scenarios presented above.39  Not only is the 
distribution of emissions in time different—resulting in decades of lost visibility at many of our 
most iconic national parks—the pollutants reduced are also distributed differently.  EPA notes 
that if one or more units retire or reduce their capacity, emissions of SO2 and PM will also be 
reduced, contributing to visibility improvements—but without modeling there is no way to know 
whether these reductions are significant. 
 
 The additional analysis and modeling conducted by the Conservation Organizations 
reveal that the TWG Alternative is likely substantially worse than BART, depending on which of 
the nearly limitless options the owners elect to pursue.  See Miller/Sahu TSD, pt. V.D.  Indeed, 
the results of the visibility modeling show that many of the possible outcomes under the TWG 
Alternative produce substantially worse visibility outcomes than EPA’s NOx cap—even where 
the total emissions from an outcome remain below the NOx cap.  More importantly, all of the 
outcomes for the TWG Alternative produce substantially worse visibility outcomes than BART. 
 
 The table and graphs shown below, from the Miller/Sahu TSD at pp. 23-24, illustrates 
these points.  The table and graphs compare outcomes under BART, the NOx cap, and a variety 
                                                 
39 This 2009-2044 period is arbitrary: it is quite likely that one or more NGS units will operate 
beyond that time frame, and if they do so, the TWG Alternative, especially Alternative B, does 
not guarantee any emissions reductions beyond 2044.  Indeed, as the Miller/Sahu TSD shows, if 
NGS units continue to operate for even just three additional years, until 2047, then the TWG 
Alternative permits outcomes that will result in greater total NOx emissions than EPA’s NOx cap.  
See Miller/Sahu TSD at p.22.  The TWG Alternative does not require all units to retire in 2044, 
and limiting analysis to this period is unsupported. 
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of the outcomes that would be allowed under the TWG Alternative.  Emissions and visibility 
impacts are included both for the year 2020 and cumulatively for 2009-2044.  Visibility effects 
are measured in deciviews and are calculated as cumulative impacts to all Class I areas within 
300 kilometers; additionally, cumulative impacts to all Class 1 areas within 520 kilometers are 
also shown.  As Table 10 demonstrates, while for a number of the outcomes allowed under the 
TWG Alternative, total cumulative emissions (in the far right column) remain below EPA’s NOx 
cap, labeled “CAP-1.” (Cumulative emissions do not remain below the NOx cap as corrected by 
the Conservation Organizations (“CAP-6”) or below BART as calculated by EPA (“BART-1”) 
or as corrected by the Conservation Organizations (“BART-9”)), cumulative deciview impacts at 
Class I areas do not.  The graph shown below plots the cumulative 2009-2044 visibility impacts 
(in deciviews) presented in Table 10, and clearly shows that visibility impacts for many of the 
outcomes possible under the TWG Alternative are worse even than EPA’s NOx cap, and are 
significantly worse than BART.  These calculations and the modeling supporting them are 
discussed in greater detail in the Miller/Sahu TSD at Part V.D. 
 



Table 1: Maximum 98th Percentile Visibility Impacts (dv) Under BART, the TWG 
Alternative, and the NOx Cap 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-1 EPA BART 12.3 15.5 5,345 635.5 786.6 379,152 
BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
TWG-2 TWG A1 (possible) 20.4 24.5 14,053 667.9 813.2 446,912 
TWG-8 EPA TWG B1 (3 SCR at 0.055) 27.3 33.2 19,779 755.5 927.2 493,872 
TWG-9 EPA TWG B2 (3 SCR at 0.07) 27.3 33.2 19,779 753.9 925.0 491,245 
TWG-11 TWG B  (2 SCR at 0.055) 27.9 34.0 20,245 760.9 932.1 491,578 
TWG-12 TWG B (Shutdown 2 units) 27.9 34.0 20,245 706.5 853.6 493,124 
TWG-13 TWG B (Shutdown 3 units) 25.2 30.7 17,439 708.5 863.7 494,899 
TWG-14 TWG B (Shutdown 1 unit) 17.7 21.3 11,626 723.6 875.2 492,137 
CAP-1 EPA NOx Cap 12.3 15.5 5,345 731.9 909.7 494,899 
CAP-6 Corrected NOx Cap 9.9 12.8 3,374 604.7 758.5 373,029 
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 These results illustrate the inadequacy of comparing cumulative total emissions to assess 
whether an alternative is better than BART, and demonstrate that comprehensive visibility 
modeling is necessary before EPA may approve any BART alternative at NGS.  These results 
also clearly show that strict controls on NOx emissions—SCR—are necessary, as the reductions 
in SO2 and PM from reduced capacity or retirement have little impact on visibility.  In order to 
reduce the tremendous negative impact NGS has on the affected Class I areas, there is no 
substitute for reductions in NOx emissions.  The Conservation Organizations’ modeling and 
analysis also show that the TWG Alternative allows for many lost decades of visibility before 
any improvements are made.  The TWG Alternative condemns an entire generation of park 
visitors to foul air and reduced visibility, contrary to the requirements of the CAA. 
 
 For these reasons and the reasons discussed elsewhere in this letter, the Conservation 
Organizations urge EPA to reject the TWG Alternative as it is not better than BART for NGS.  
While alternatives to EPA’s initial proposed BART determination may be appropriate in light of 
various factors, alternatives must result in better visibility outcomes than BART—and the TWG 
Alternative does not meet that minimum bar.40 
 



                                                 
40 The Conservation Organizations have not discussed the greenhouse gas emission and clean 
energy commitments in the TWG Alternative.  Such commitments do not affect or substitute for 
BART.  Moreover, NGS will be subject to a greenhouse gas emission standard once EPA’s 
section 111(d) rule is completed.  Reductions will be required regardless of whether they are 
considered here. 
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VI. DELAYING BART COMES AT AN UNACCEPTABLE COST TO PUBLIC HEALTH.  



 Both the EPA Delay Alternative and the TWG Alternative propose to postpone the 
installation of SCR beyond the five-year deadline.  Moreover, under EPA’s NOx cap framework 
for evaluating whether alternatives are better than BART, any additional delay in finalizing the 
BART determination for NGS increases the cap still more and allows for even greater delay in 
the installation of SCR.  This delay carries substantial and unacceptable costs to public health. 
 
 In the attached report, Dr. George Thurston estimates the public health costs associated 
with a delay in installing SCR at NGS.  See Thurston TSD pp. 21-22.  Based on a substantial 
body of epidemiological and other scientific literature, it is Dr. Thurston’s expert opinion that 
NOx and other emissions from NGS cause a variety of adverse health effects, primarily through 
secondary formation of fine particulates and ozone.  These adverse health effects include 
“decreased lung function (a measure of our ability to breathe freely); more frequent asthma 
symptoms; increased numbers of asthma and heart attacks; more frequent emergency department 
visits; additional hospital admissions; and increased numbers of daily deaths.”  See Thurston 
Report at 3.  It is also Dr. Thurston’s opinion that because fine particulates and ozone are not 
threshold pollutants, any reduction in these pollutants improves public health—even in areas 
where the National Ambient Air Quality Standards are met.  See id. at 11. 
 
 Using EPA’s own methodologies, Dr. Thurston then quantifies the health benefits of 
installing SCR at NGS.  He concludes that “the total public health-based economic benefits 
associated with reductions in ambient [fine particulate] concentrations as a result of applying 
EPA’s initial BART determination to the Navajo power plant units (as displayed in Table 1) 
[are] between $14 million and $35 million per year.”  See id. at 21.  Because this estimate 
includes only the adverse effects of particulates (and excludes ozone and other pollutants), and 
because it only estimates health effects in Arizona (and excludes other downwind states), this is 
in fact a highly conservative estimate.  See id.  These expert findings underscore the need for 
EPA to finalize its BART determination for NGS promptly—and for EPA to reject alternatives 
to BART that allow unnecessary years of delay before SCR is installed.  Such delay imposes a 
very real and very substantial cost on the citizens of Arizona and other downwind states, and 
EPA should not allow the NGS owners to avoid the costs of SCR only to impose costs that are 
exponentially higher on all who breathe the air that NGS fouls. 
 
VII. PROPER CONSIDERATION OF ANY BART ALTERNATIVE MUST INCLUDE 



MEASURES TO ENSURE THAT THE ALTERNATIVE IS BETTER THAN BART. 



 EPA’s determination that the installation of SCR is BART for NGS is the correct and 
fully supported decision.  Indeed SCR promises to deliver even greater visibility improvements 
at even lower cost than EPA initially estimated.  The Conservation Organizations recognize, 
however, that certain factors at NGS make consideration of an alternative to BART potentially 
appropriate and useful—in particular, it appears possible or even likely that some of the owners 











 
 
Anita Lee 
January 3, 2014 
Page 33 
 
 
of NGS may choose to sell or retire their ownership interest no later than 2019, and the 
Conservation Organizations fully support examining a BART alternative that recognizes this 
possibility.  While EPA may consider a BART alternative that accounts for this possibility, 
certain modification to an alternative such as the TWG Alternative would be necessary to ensure 
that it produces visibility outcomes that are actually and demonstrably better than BART.  The 
Conservation Organizations have identified examples of such modifications to the TWG 
Alternative below, and in the Miller/Sahu TSD, Part VI.  Specifically, the modifications 
suggested by the Conservation Organizations include an enforceable requirement that one NGS 
unit shut down by 2020,41 and an enforceable requirement that the remaining two units install 
SCR and meet a NOx emission limit of 0.065 lb/MMBtu by the beginning of 2020.  The 
Conservation Organizations recognize that other alternatives may exist—but for any alternative 
to comply with the minimum legal requirements, it must produce better visibility outcomes in 
Class I areas than BART and demonstrate that it does through the use of visibility modeling. 
 
 The modifications suggested by the Conservation Organizations are based on the actual 
modeling conducted on the TWG Alternative.  As explained in detail in Miller/Sahu TSD Part 
VI, these modifications to the TWG Alternative lead to visibility outcomes that are better than 
BART, as opposed to the degraded visibility that results from the TWG Alternative.  The chart 
and graph below, from the Miller/Sahu TSD at 25-26, compare emission and visibility impacts 
for the year 2020 and cumulatively for 2009-2044.  As the table and graph illustrate, with these 
modifications, this alternative produces cumulative visibility outcomes better than BART.  While 
BART (the blue line) achieves visibility improvements sooner, the Conservation Organizations’ 
modified scenario (the green line) achieves slightly greater visibility improvements, albeit 
slightly later, and ultimately achieves greater visibility improvements measured in cumulative 
deciviews (i.e., the area below the green line is smaller than the area below the blue line).  The 
TWG Alternative (red line), in contrast, stays well above BART for over a decade, and does not 
achieve greater cumulative visibility improvements than BART (i.e. the area below the red line is 
much greater than the area below the blue line). 
 
 



                                                 
41 The shut-down date of “by 2020” assumes that one unit will shut down at some point during 
2019, and that 2020 will be the first full year in which that unit does not operate at all.  Similarly, 
for the SCR installation, this scenario assumes that installation will take place during 2019 at the 
latest, so that the lower NOx emission limits are applicable for the entire 2020 calendar year. 
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Table 2: Maximum 98th Percentile Visibility Impacts (dv) Under Corrected BART, TWG 
Alternative A1, and the Gap Filling Scenario 



Scenario 
No. 



Description 
2020 2009-2044 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



300 km 
(dv) 



520 km 
(dv) 



Emissions 
(tons) 



BART-9 Corrected BART 9.9 12.8 3,374 524.5 657.4 280,554 
TWG-1 EPA TWG A1 19.4 23.4 13,186 657.5 800.2 436,206 
GFS-1 Gap Filling Scenario 8.5 10.6 3,655 525.7 646.1 321,325 



 



 
Figure 2: Annual Visibility Outcomes (dv) From 2009-2044 Under Corrected BART, TWG 



Alternative A1, and the Gap Filling Scenario 



 
 The modifications proposed by the Conservation Organizations present an alternative that 
is better than BART based on modeled visibility outcomes.  If the NGS owners elect to retire a 
single unit, as seems likely, it allows that unit to operate through 2019 without additional 
pollution controls.  The other two units can then delay installation of SCR until the end of 2019.  
While two additional years is less additional time to install SCR than EPA or TWG proposed, it 
does allow the current round of lease negotiations to conclude before installation is necessary—
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From: Robert Johnston
To: Jordan, Deborah; Machol, Ben
Subject: Model state program for section 111d
Date: Wednesday, May 21, 2014 3:05:35 PM
Attachments: WRA CAA111 CES ppt 4-21-14.ppt


CO2 emission std for electrics 4-21-14.pdf


Debbie and Ben,
 
My name is Bob Johnston.  I work as an attorney for Western Resource Advocates in Nevada on
 energy issues.  WRA is an environmental law and policy center that works in the interior Western
 United States.
WRA has developed a model program that we believe could provide state policymakers with a
 flexible alternative to the federal standards EPA is developing for power plant CO₂ emissions under
 CAA section 111. The program is flexible (e.g., allowing renewable energy and energy efficiency to
 achieve equivalent emissions reductions), while simple enough that the emissions reductions would
 be readily verifiable. We would welcome the opportunity to describe the program to you. We will
 be discussing the model with the utility and state regulators in Nevada , but would like your
 feedback, as you will be critical to the type of state program that is approved.
 
More specifically, the program awards CO₂ reduction credits (CRCs) to generators based upon their
 CO₂ emissions performance relative to a base period. Owners or operators of these generators then
 retire CRCs in amounts sufficient to achieve targeted emission reductions. The targets can be easily
 calibrated to show equivalency with federal guidelines. The program also provides credit for
 efficiency, renewables, plant retirements and re-dispatch strategies. It is flexible, technology neutral
 and market-based. In addition, CRCs are tradable and designed to link with emission reduction
 programs in other states or regions, if policymakers so choose.
 
We recently presented this model to Laura Farris and Carl Daly at EPA R8, and they suggested we
 contact you.  I am attaching a recently published (short) paper that describes this model, and a
 powerpoint that walks through the basics. The appendix to the paper contains regulatory language.
 
My colleagues and I would welcome the opportunity to talk with you about this model and hear your
 feedback and questions, in particular.
 
Thanks for considering this request; I hope we have the opportunity to talk.
 
Best regards,
 
Bob
 
 
Robert G. Johnston, Esq.
204 North Minnesota Street, Suite 1-A
Carson City, NV  89703-4151
rjohnston@pyramid.net
775-461-3677
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Western Resource Advocates (WRA) is an environmental law and policy center with offices in Boulder, CO, Santa Fe, NM, Salt Lake City, UT, Phoenix, AZ and Carson City, NV. WRA’s Energy Program promotes environmentally and economically sound energy resource choices for the Interior West. 
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June 25, 2013                              Georgetown University                   





President Obama spells out                             his plan to combat climate                                change… 





and sends a memorandum to EPA  with a time frame for the “Climate Action Plan.”














A key part of the President’s		 Climate Action Plan is carbon 	     pollution standards for new and                           existing power plants -                          under CAA Section 111                                





Timeline:


	New sources (111b) – September 2013


	Existing sources (111d) –                              		proposed by June 2014 and 		finalized by June 2015 


	SIPs - June 2016

















In his “Climate Action Plan”, the President provided specific direction to EPA to        “launch this effort through


direct engagement with


States.”  





He emphasized developing                  regulations that minimize costs,                      are market-based, flexible, and technology neutral, and do not jeopardize electricity reliability.














What does CAA Section 111 require?





Performance standards for new and existing sources achievable through the “best system of emission reduction” that has been “adequately demonstrated.”





States are given considerable flexibility to determine how best to meet the performance standard criteria.














What is a CO2 Emissions Standard?





A CES is a potential State program for compliance with CAA Section 111 guidelines, that allows comprehensive, rather than plant-by-plant, compliance – and takes into account renewables, efficiency, re-dispatch, retirements, etc. 





A CES has utilities and other owners of generation reduce CO2 emissions from their portfolios over time - it is low-cost, market-based, flexible and technology neutral. 














THE MECHANICS OF A CES











CO2 emissions from a power plant during a base period 


are the starting point for measuring reductions. 





Credits are awarded each year to the extent that a generator emits less CO2 than it did during the base period (with negative credits for excess emissions). 





Credits are transferable, and are retired in sufficient numbers to satisfy federal stringency requirements or to achieve desired emission outcomes (much like RECs are retired to meet renewable energy standards).
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There are 4 steps to implement a CES: 





First, set a Baseline                                    annual emissions level                                for each  generator.














That baseline should reflect             normal operations for each                  ”                             generator during a                                 recent period





Weather and plant outages                   should be normalized
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One way to identify “normal” emissions is to use a multi-year average (e.g. 2004-2006) 





Industry norms for 


particular types of 	


generators could 


also be used 	    		 				


                                              ”industry norm”
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The second step is to: 


Award Credits 





Each generator gets 			      credits based on its                                    CO2 emissions and output:





One	“CO2 Reduction Credit” (CRC) is awarded  each year, for each metric ton CO2 less than in the base period. 
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So, a generator that emits 1million tonnes in the base period, and 950,000 tonnes in a compliance year, would receive 50,000 credits





Credits (CRCs) = 


Base yr CO2 tonnes- 


Compliance yr CO2 tonnes 





Note: negative awards are possible and create an additional compliance obligation




















	OK – you’ve set the generators’ baselines and awarded credits…





			


	NOW WHAT
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The third task is:


set an emission 


reduction path					 or target














For CAA 111 purposes, the reduction path should accomplish the same, or better, emission outcome than adherence to the federal standards would achieve.





As an example, a CO2 emissions                    standard could require 3%                                               per year reductions to                                 CO2 emissions from 2010 			     levels, for 20 years. It could also               be a flat 20% reduction for 5 years.














The fourth and final task: 


Retire Credits








Regulators require                      generators to retire			      enough CRCs each                     		        year to achieve the 		        reduction goals.  





Credits never expire, and can be traded or sold – to get the cheapest reductions
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A simple algebraic formula  


can establish each generator’s 


annual credit retirement:








Credits = EB x R%


	EB – 	baseline emissions


	R -	annual req’d reduction (3%,6%...)	














So, if 	


	Baseline = 1 million tonnes/year 


	Required reduction =  3%,





then 


the credits to be retired in a year are:


	


30,000 = 1,000,000 x 3%  














Example:


                                                                                                                    COAL	              WIND


An owner has 3 generators:  


COAL,GAS and WIND,                                      emitting 1000, 500 and 0                                      tonnes CO2 in the base                                  period, respectively. 	                                                         							 GAS


Each generator produces 1000 MWh            during the base period.
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So, total base period emissions =





	Coal: 	1000 tonnes 


	  +


	Gas: 		 500 tonnes 


	  +


	Wind: 	     0 tonnes 	


					=1500 tonnes

















Now, if in the compliance year,





generators are to reduce emissions by 3%, 


then the total CRCs required would be:


	


	45 = 1500 x 3% 














And if there was no change in operations from the base period, the generators would not be awarded any credits:


	Coal – 0 


	Gas –   0 


	Wind – 0 





So, how can the 45 credit shortfall across the 3 generators be made up?
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There are many ways… here’s one:





        increase Wind production                                  	by 30 MWh





	increase Gas production                                  	by 30 MWh





	reduce Coal production 


	by 60 MWh  


























When you do that, the total net credits awarded equal 45:





Coal – 	1000 - 940 tonnes = 60


Gas –	500 - 515 tonnes = (15)


Wind – 	0 – 0 tonnes = 0 





And the combined generation is compliant

















And voilà ... your emissions go from





	Coal – 1000 to 940 tonnes


	Gas –   500 to 515 tonnes


	Wind – 0 to 0 tonnes


	Total: 1455





A 45 tonne, 3% reduction!!














OK… what about “new” sources?








WRA’s CES design sets a                      performance standard for                               new sources of 0.45 tonnes per                              MWh (EPA’s proposed std =                             0.45-0.5). This rate is multiplied by                    expected output to get a “new source” baseline.





One policy option reflected in WRA’s design is have these new sources also reduce emissions from their baseline - to hold them to the same reduction trajectory as existing sources. 


	Note: “new” means after the base period
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How can we be sure that emission reduction goals are not compromised by new source emissions?





Emissions allowed by the new source performance standard should be                           folded back into the overall                             reduction requirement. 





A less precise alternative is to simply                  increase the annual reduction by some amount (e.g.+ 1.0%/yr) to approximate the baseline emissions from newly added capacity.
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Suppose a utility wants to use energy efficiency as a new resource?





Because energy efficiency has 			       the same impact as serving load	                        with a zero-emission resource,                            it should be provided the same                        credits as a new renewable                       resource, for the number of MWh                      saved -  established by rigorous      measurement and verification (M&V). 





No baseline is needed for existing zero emission resources, since multiplying zero emissions by a percentage is always zero. 
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What about retired sources?


Problem: retired generators are not sources, so they may not receive credit for  reduced emissions – creating a perverse incentive to keep them in service with low output. On the other hand, they should not receive credits forever.





Solution: retired sources remain “sources” eligible for credits until the later of 50 years after their original in-service date, or 5 years after their retirement date.


Once expired, the CRCs not awarded would reduce overall reduction requirements. 





 














Two Additional Topics








Linkage: 


How will this program


work with  other GHG 


laws or regulations? 





2) Cost:


How much will this program raise electricity prices?
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Linkage with other GHG Laws & Regs








A CRC represents 1 tonne 


of reduced CO2 emissions





A metric ton of CO2 is the                              


currency used in all GHG regulatory systems





CRCs can be exchanged one-for-one with allowances, and the emissions outcome will be the same after the exchange as before





-  This holds even though CRCs represent a 1 tonne CO2 reduction, and allowances authorize 1 tonne emissions
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This also means that states can enter into arrangements to accept each other’s credits – which puts a price on carbon and lowers overall costs, because the cheapest reductions in a multi-state region can be deployed first. 




















What will it Cost?





Assume: 


     	- electricity costs $100/MWh 		               -                                  	- CRCs cost $25/tonne                              -        	- baseline is 0.6 tonnes/MWh 





If we want a 4% CO2 reduction, and we have 1% growth in output, then the increased electricity cost is about: 


	0.6 x 5% x $25 = $.75/MWh





This increased cost is less than 1%.
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What about year-to-year               fluctuations in weather,                               plant outages, retirements,                          etc. that can create lumpy                   credit awards and                          compliance obligations?





The compliance periods, and CRC retire-ment dates, could be set 3 years apart














How can we be sure 


things won’t get


out of control – like


what happened 


during the California 


energy crisis?














An Alternative Compliance Payment (ACP) could allow generators to buy CRCs	            at e.g. $50 per credit  		     (escalating for inflation). 





This price is probably high                           enough that it would                        preserve the reduction goals                     unless there was a severe                            market failure.





The proceeds could fund energy efficiency,           driving further emission reductions.














The fundamentals, again








	Establish each generator’s baseline CO2 emissions





2)	Award  CRCs  yearly to each generator based           	on emission improvements from a baseline








3)     Establish a CO2 reduction path


 


   	Require generators to retire CRCs each year 	using the formula:  CRCs = Eb x R%
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			QUESTIONS ?
















 
 



 
 
 



A STATE MODEL CO₂ EMISSIONS STANDARD FOR POWER PLANTS1  
 



By Steven Michel 2 
 



Abstract:   A CO₂ emissions standard for new and existing power plants is presented. This standard provides 



state policymakers with a potential alternative to federal standards currently being developed by the 
Environmental Protection Agency.  The proposal awards CO₂ reduction credits (CRCs) to generators based upon 



their CO₂ emissions performance relative to a base period. Owners or operators of these generators then retire 
CRCs in amounts sufficient to achieve targeted emission reductions. Because the standard does not require a 
plant to pay for its emissions, as would be the case with a carbon tax, compliance costs are relatively low. The 
standard is flexible, technology neutral and market-based. CRCs are tradable, and are designed to link with other 
emission reduction programs, such as cap & trade. 



 
1.0 Introduction. 
 
On June 25, 2013, President Obama delivered a speech at Georgetown University that laid out his Administration’s plan to 
combat climate change. On that same day, he sent a memorandum to the Administrator of the Environmental Protection 
Agency (EPA) that established a timeframe for his “Climate Action Plan.”  
 
Among the items identified by the President to address climate change were carbon pollution standards for new and 
existing power plants. The President specifically directed EPA to issue proposals for new power plants by September of 
2013, with proposals for existing facilities to follow by June of 2014. The standards for existing plants are to be finalized by 
June 1, 2015, and state implementation plans are to be submitted no later than June of 2016. These directives are 
consistent with statements made by the President in his Second Inaugural Address and 2013 State of the Union message. 
On July 30, 2013, EPA Administrator McCarthy confirmed the agency’s commitment on carbon regulation by saying: 
“Climate change will not be resolved overnight. But it will be engaged over the next three years. That I can promise you.”3 
Section 111 of the Clean Air Act (CAA) is the statutory vehicle EPA intends to use.  
 
One of the more significant features of the President’s plan was the emphasis he placed on the role of states – with 
specific direction to EPA “to launch this effort through direct engagement with States.”  He also emphasized developing 
regulations that minimize costs, are market-based, flexible, and technology neutral, and do not jeopardize electricity 
reliability. 
 
In light of these developments, it makes sense for States to begin crafting flexible state-level programs in anticipation of 
the forthcoming federal standards for power plant greenhouse gas (GHG) emissions. In addition, by beginning early, states 
can adopt mechanisms that allow power plant operators to manage their risk, certify early action, and position themselves 
to comply with CAA §111 requirements.  States can also begin reducing their share of the greenhouse gases necessary to 
address climate change. 
 
This paper describes a regulatory model that would work well at the state level. A program similar to this was adopted by 
the State of New Mexico in 2010, but was repealed under a new Governor in 20114. It is, quite simply, a CO₂ emissions 



standard (CES) for electric generators. The program would be overseen by state air regulators, perhaps in cooperation 
with state utility commissions, and matches up well with the criteria laid out by the President. 
 
The standard described here uses a credit system to drive emission reductions – awarding “CO₂ Reduction Credits” or 



“CRCs” based on the CO₂ footprint of generators over time, and requiring an increasing number of credits to be retired 



each year to drive emission reductions from a base period. Each credit represents one metric ton (“tonne”) of reduced 
emissions. The standard allows trading so that excess reductions from one facility can be used for compliance at a 
deficient facility. The Appendix to this paper provides language for a model regulation. One of the attractive features of the 
standard is that it is simple and transparent, and can be implemented with just a few pages of regulation. Because of the 
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credit award opportunities, this standard should be particularly attractive to generation owners that recently retired, or 
intend to retire, high emission coal-fired power plants. 
 
2.0  The CO₂ Emissions Standard. 



 
The CO₂ emissions standard described here would have owners and operators of generation reduce CO₂ emissions from 



their fleets over time. In a nutshell, it would require each generator to demonstrate a percent emission reduction each year, 
by either reducing emissions or obtaining credits from another generator with excess credits. The reductions would be 
calculated to assure the State was achieving specific tonnage reductions as opposed to emission rate reductions. This is 
important for States to be able to show equivalency with a federal standard. The CES is technology neutral, i.e. it requires 
outcomes rather than methods.  A CES differs, therefore, from a renewable energy standard (RES), which has electric 
utilities increase their use of specific renewable technologies over time, with the goal of advancing those particular 
technologies. A CES and RES can and should co-exist because they target different policy objectives. But the credits 
created in the two systems must not be double-counted for CO₂ reduction.  



 
Unlike other greenhouse gas regulatory approaches, such as a cap & trade that issues allowances authorizing a certain 
level of pollution, or a carbon tax that charges for emissions, a CES works by providing CO₂ reduction credits to low 



emission resources. Having sources pay only for their reductions and not their emissions, as this CES would do, can 
dramatically lower compliance costs in the early years. Credits are awarded based upon emission performance, and 
compliance works in a similar way to how state renewable energy requirements are met through the creation and 
retirement of tradable renewable energy certificates or RECs.  
 
Using credits rather than allowances to drive emission reductions was first introduced in The Electricity Journal in May 
2008 as an effective means to accommodate regional greenhouse gas regulation with incomplete market participation. 
The concept was updated to work as part of a federal system in a second article in the October 2009 issue of The 
Electricity Journal, and a model for a federal clean energy standard that used similar credits was described in the April 
2011 edition.5  Senator Jeff Bingaman proposed a credit-based system in his Clean Energy Standards Act of 2012, and 
the Department of Interior has committed, as part of a proposed resolution for Navajo Generating Station regional haze 
issues, to use a credit-based system to reduce the CO₂ emissions associated with some of its usage.6 



  
 2.1 The Mechanics of a CO₂ Emissions Standard. 



 
There are four tasks involved in establishing and administering a power plant CES. The first is to set a baseline emissions 
level for each generator. Second is to award credits each year based on generator emission performance. The third task is 
to identify the targeted reductions over time, and the fourth is to require credit retirement in amounts sufficient to achieve 
the targeted reductions. 
 
  2.1.1 Set the Baseline.     The first task is to set a baseline for each generator in a state. The 
baseline is an historic CO₂ emission level for each generator from which the reductions will be measured. Because the 



baseline establishes the starting point for reductions, the higher the baseline, the easier it is to demonstrate compliance. 
This means there is an incentive for generators to establish a high baseline. For example, if the baseline is set at 1000 
tonnes, and typical performance of the facility is actually 950 tonnes, then a 5 percent reduction target could be achieved 
without any additional effort or CO₂ reduction.  On the other hand, even if the baseline is somewhat inflated, as the 



regulation tightens the advantage of the overstated baseline diminishes. Nevertheless, there are a couple ways to assure 
that baselines are reasonably set.   
 
 One is to use an historic period of three years or more, and take the average annual emissions during that period. 
Forced or scheduled outages, and weather, could be normalized during that period. A longer period is more likely to 
provide a more representative baseline. A second approach is to assume industry-average capacity factors for specific 
types of generators, and multiply the typical energy produced by the historic emissions rate. For example, an older coal 
plant could be assumed to have an 80% capacity factor. This means that a 1000 megawatt plant with a 1.0  tonne per 
megawatt-hour emission rate would have a baseline of 7.01 million tonnes per year (1000 MW x 8760 hours/year x 80% x 
1.0 tonne/MWh).  
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  2.1.2 Award CO₂ Reduction Credits.      The second task is to award credits based on the 



emissions performance of generators. This is a fairly straightforward task that occurs annually.  Simply put, each generator 
receives one credit each year for each tonne less than the base period emissions that it emits. Viewed as an equation, for 
each generator: 
 



CRCs awarded = base period emissions – current year emissions 
 
So, if a generator’s base period emissions are 1000 tonnes, and in the current year it emits 900 tonnes, that generator will 
receive 100 credits for that year. It does not matter if the generator’s reductions are caused by more efficient operation or 
forced outage - the carbon accounting of this system will assure the targeted reductions. This provides a great deal of 
flexibility for generator operators to take advantage of the most economic means to achieve reductions. It should be noted 
that negative credit awards are a possible outcome if a generator ups its emissions above its baseline for re-dispatch or 
other reasons. A negative credit must be offset by an additional one credit compliance obligation. Credits can be banked, 
sold or traded, and never expire. 
 
  2.1.3.  Identify the Targeted Reductions over Time.     The third task is to set an emission reduction 
target or path.  For §111 purposes, the tonnes reduced over time by this program would have to be at least as great as the 
tonnes reduced under EPA’s federal guidelines. For example, if EPA’s guidelines required reductions consistent with 
targets identified by President Obama, reductions of 17 percent by 2020, 50% by 2035 and 83% by 2050 would be 
required.7 The Fourth Assessment Report of the Intergovernmental Panel on Climate Change identified a similar trajectory 
to avoid the most serious impacts of global warming.8 It is important to recognize, however, that the important metric in 
addressing climate change is the atmospheric loading of greenhouse gases, i.e. total tonnes emitted, with the rate and 
period established to achieve that outcome. For example, waiting until 2050 to take action, and then reducing emissions by 
80%, results in much greater atmospheric CO₂ than systematically reducing emissions over time to achieve that level. This 



also means that the longer it takes to start reducing, the more challenging the needed reductions will be to achieve.  In 
order to use this model rule for compliance purposes, a State would presumably evaluate the tonnes that would be 
reduced over time if adhering to EPA’s guidelines, and then calibrate the requirements of this model to provide an at least 
equivalent outcome.   
 
  2.1.4 Retire CO₂ Reduction Credits.     The final task of this regulatory mechanism is to periodically 



require the retirement of credits. The number of credits to retire equals the sum of each year’s compliance obligation, 
which can be determined with a simple algebraic formula. Each year, the number of credits that must be retired equals the 
base period emissions multiplied by the percent reduction required for that year (adjusted for new and retired source 
emissions, which will be discussed later). So, if a generator has base period emissions of 100 tonnes, and the reduction 
target is 3 percent per year, then the generator must retire 3 CRCs for the first year, 6 CRCs for the second year, 9 CRCs 
in year three and so on. Multi-year compliance periods can provide flexibility for achieving reductions. A three-year 
compliance period, with 3 percent per year reductions, would require the retirement of 18 CRCs (3+6+9) at the end of the 
initial three-year period. 
 
As an example, let’s assume that an owner/operator oversees three generators: a coal plant, a gas plant and a wind 
facility.   Each plant produces 1000 megawatt-hours (MWh) in the base period, with the coal plant emitting 1000 tonnes (1 
tonne/MWh), the gas plant emitting 500 tonnes (0.5 tonnes/MWh) and the wind facility having zero emissions. Base period 
emissions for the three facilities total 1500 tonnes, and the regulation requires a three percent reduction in the first year. 
This means that 45 credits must be retired for that first year (1500 x 3% = 45). 
 
If there is no change in generator output or emissions, there would be no credits awarded, and the owner would have a 45 
CRC shortfall. On the other hand, there are many ways that the credit requirement could be met. One way is for the 
operator to increase gas plant and wind facility output by 30 MWh each, and reduce coal plant output by 60 MWh. When 
that is done, the credits awarded are: 



 
Coal 1000 tonnes – 940 tonnes = 60 CRCs 
Gas  500 tonnes – 515 tonnes = (15) CRCs 
Wind  0 tonnes – 0 tonnes =     0 CRCs  
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This net 45 credit award would put the operator in compliance across all three generators, and also achieve a three 
percent reduction from the base period. The coal plant has reduced its emissions by 60 tonnes, the gas plant has 
increased its emissions by 15 tonnes, and the wind facility emissions remain at zero. The 45 tonne reduction is three 
percent of the 1500 base period, with total emissions in the compliance year equaling 1455 tonnes. 
 
 2.2 Additional Topics. 
 
Four additional topics should be addressed as part of a comprehensive regulatory program. The first has to do with how 
energy efficiency and new generators that did not operate in the base period, and therefore have no baseline, should be 
treated. The second, related, topic deals with generator retirement and how to address credit awards for those facilities. 
The third item involves how this mechanism might link with other greenhouse gas reduction programs, such as the cap 
and trade systems in the European Union, the Western Climate Initiative (WCI), and the Regional Greenhouse Gas 
Initiative (RGGI). The final topic is a discussion of the cost of this regulation to electricity customers.  
 
  2.2.1 New Resources: Generation and Energy Efficiency.    Two new resource types require specific 
consideration as part of this emission reduction program. The first is new generation, because it has no base period 
emissions from which to reduce. The second is energy efficiency, which reduces emissions by reducing energy 
consumption and production, but absent some adjustment could be at a disadvantage in this program.  
 
   2.2.1.1 New Generation.     When new generators go into service under this regulation, 
because they have no base period emissions from which to reduce, some accommodation should be made. A stringent 
program would establish their baseline at zero (which technically it is), but this in itself creates several economic 
difficulties. In the first place, it tends to penalize new resources with a stringency requirement greater than existing 
sources. A related and equally important issue, however, is that having a zero emission standard for new resources could 
raise the price for all electricity – at least in those markets impacted by competitive forces.  
 
The reason for the increase to electricity prices relates to basic economic theory which holds that a market will come to 
equilibrium when the price of a product equals the marginal cost of producing an additional unit of that product. What this 
means is that, if every new megawatt-hour must be accompanied by enough CO₂ credits to offset all of its emissions, that 



will raise the marginal cost of electricity, and the market price for all electricity sales will increase accordingly. A side effect 
of this pricing outcome will be windfalls to existing generators because they are held to a less restrictive emissions 
requirement than new generators. 
 
There is a fairly straightforward fix to this issue, however - set a baseline emissions level (i.e. a performance standard) for 
all new generators equal to today’s marginal generator – a gas plant. Considering typical emission rates for the variety of 
gas generators in the market today, a baseline of 0.45 tonnes per MWh, multiplied by the expected annual MWh output of 
the particular generator, could provide a reasonable proxy for a baseline. This is also consistent with the new source 
performance standard proposed by the EPA in September of 2013. 
  
As a final consideration, we must also recognize that providing a non-zero baseline for new generators could compromise 
achieving absolute emission reductions. In other words, growth in new generator output would create additional emissions 
over and above that of the reducing base period emissions. Fortunately, there are also two easy ways to address this 
concern. The most precise way is to roll all the emissions represented by the new generator baselines back into the 
reduction requirement. So, a new gas plant allowed to emit 10,000 tonnes in a year pursuant to the new generator 
standard would trigger an increased compliance obligation across all generators of 10,000 CRCs. A less precise, but 
simpler, method would be to increase, e.g. by 1 or 2 percent, the annual percentage reduction for all generators, in order 
to offset typical growth in the electricity sector. 
       
  2.2.1.2. Energy Efficiency.     Energy efficiency is widely regarded as the lowest cost, least 
environmentally impacting, resource available to meet the energy needs of customers.9  For this reason, it is important that 
energy efficiency not be disadvantaged in any way as a compliance mechanism to achieve CO₂ emission reductions. 



When a new zero-emission generator such as a renewable resource is dispatched to meet load, it receives credits equal to 
the new generator performance standard. If that baseline for a year is 100,000 tonnes, and the renewable resource emits 
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zero tonnes, it will receive 100,000 CRCs. On the other hand, if energy efficiency is deployed to meet that same demand it 
will not receive any credits – even though the environmental outcome is identical.10  To avoid this anomaly, energy 
efficiency outcomes, as identified by a rigorous measurement and verification process, should be provided the same 
number of credits as a renewable resource that produced the same number of megawatt-hours as those saved. 
 
  2.2.2 Retired Generation.     The second topic has to do with generators that have a baseline 
emissions profile and are retired during the course of the regulation.  The issue is that once a generator is retired, it is 
presumably no longer available as a source to be awarded credits. This creates a perverse incentive to maintain an older 
generator in standby status rather than retire it. On the other hand, continuing to indefinitely provide credits to no-longer-
existing generators does not comport with reality, since those generators are not designed to run forever. Again, there is a 
simple solution:  allow a retired generator to continue to earn credits for its zero emissions until the later of fifty years after 
its initial in-service date (a typical generator useful life), or five years after the retirement date (to provide an incentive for 
50+ year old generators to nevertheless retire).  After a retired generator’s eligibility for credits expires, the credits that 
would otherwise have been awarded should be subtracted from the overall reduction requirements. 
  
  2.2.3 Linking with other Programs.     There are many ways to cause CO₂ emission reductions: a 



carbon tax, cap & trade, cap & dividend, clean energy standard, mandatory reduction requirement, technology incentives, 
etc. Any of these could be designed to achieve necessary reductions. Market-based systems, however, have the 
advantage of driving and achieving the lowest cost reductions. The most effective market-based systems will be able to 
link with other, perhaps differently designed, market-based programs. The CO₂ emissions standard described here has 



that advantage. 
 
A CRC represents a 1.0 tonne reduction of CO₂ emissions. Tonnes of CO₂, whether represented by allowances or credits, 



are the currency used by today’s market-based carbon-dioxide reduction regimes. What this means is that credits from this 
system can be exchanged with allowances or credits from another system, one-for-one, and the emission outcome will be 
the same after the exchange as before.  
 
The following table demonstrates these equivalent emission outcomes with two hypothetical systems: one using 
allowances for the industrial sector and another using CRCs for the electricity sector. The three rows show different 
exchange scenarios, with the 3 percent reduction target achieved whether using CRCs or allowances. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  2.2.4 Cost.     One of the most important questions for policymakers will be: What will this regulation 
cost electricity consumers?  In short, with conservative assumptions, the cost increase of this CES will be modest, 
generally less than one percent per year (i.e. 1% in the first year, 2% in the second year, 3% in the third year…).  The 
conservative assumptions are that average electricity rates are $100 per MWh, that CO₂ reductions (or CRCs) cost $25 



per tonne, that new generator output grows 2% per year, and that average base period emissions are 0.6 tonnes per 
MWh. With these assumptions, in the first year when a 3% tonnage reduction is required, the rate impact of the reduction 
is approximately:   
 
 



 
 
CO2 Reduction and Exchange 



Electricity: CRCs 
     100 tonne base period 
      3 CRCs awarded 



Industrial: Allowances 
100 tonne base period 
97 allowances issued 



3% reduction - No exchange 3 CRCs retired  
97 tonnes emitted 



97 Allowances retired 
97 tonnes emitted 



3% reduction - 3 CRCs to 
Industrial for compliance 



3 CRCs retired  
94 tonnes emitted 



97 Allowances + 3 CRCs retired 
100 tonnes emitted  



3% reduction - 3 Allowances 
to Electricity for compliance  



0 CRCs + 3 Allowances retired  
100 tonnes emitted 



94 Allowances retired 
94 tonnes emitted 
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(0.6 tonnes/MWh) x ($25/tonne) x (3% + 2%) = $0.75/MWh or 0.75%. 
 
Despite this relatively low cost, however, there could still be issues associated with matching the annual compliance 
obligation to the lumpiness of typical utility resource developments and retirements. This lumpiness can create short-term 
credit shortfalls that could be difficult or costly to administer. To address this concern, while the regulation would call for an 
annual accumulation of CRC retirement obligations, the compliance periods could be spaced three years apart. Because 
credits never expire, and can be sold or exchanged, this three-year window should provide ample flexibility for generator 
compliance. Given that CO₂ is a global pollutant that stays in the atmosphere for 100 years or more, the extended 



compliance periods should have little impact on the overall benefits of the program.  
 
Finally, to assure that market failures or other dislocations do not create short-term credit scarcities and extraordinary 
prices, as happened during the 2000-2001 California energy crisis, an alternative compliance payment (ACP) should be 
available to allow sources to purchase unlimited credits for e.g. $50 each, with the price escalating $1 per year. The ACP 
essentially operates as a price cap set high enough to assure the needed reductions are achieved so long as the market is 
working, but still protects against extraordinary price hikes if the market temporarily fails. Proceeds from these payments 
could fund energy efficiency programs to drive further emission reductions.    
 
3.0 Conclusions.      
 
The President has directed the Environmental Protection Agency to work with states to develop power plant CO₂ emission 



reduction programs that are flexible, low cost, market-based and technology neutral. The regulatory structure described 
here matches up well with these criteria.  
 
 



APPENDIX   
 
A MODEL CARBON-DIOXIDE EMISSIONS STANDARD FOR ELECTRIC POWER PLANTS 



 
Section A:     Objectives. The objective of this Section is to address global warming and 



climate change by reducing carbon-dioxide emissions from electricity generation sources in STATE.  
 
Section B:     Definitions.     As used in this Section the following definitions shall apply; 



provided however, that in the event of a conflict, the definition provided in this Section shall prevail for 
purposes of this Section.  



(1) alternative compliance payment means $5011 until calendar year 2020, after which it shall 
escalate by $1 per year; 



(2) base period emissions for existing sources means the actual or normalized annual tonnes of 
carbon-dioxide that a source emitted into the atmosphere during 2005, as adjusted by the Division. For 
new sources, it is the emissions set forth in Section C(2); 



(3) CO₂ reduction credit, credit or CRC means an instrument, in a format approved and issued by 
the division, that represents each tonne of carbon-dioxide emissions less than that source emitted during 
the base period, which amount can be negative and represent an additional compliance obligation;   



(4) CO₂ means carbon-dioxide; 
(5) division means the STATE environment department’s air division; 
(6) emissions means tonnes of carbon dioxide emitted into the atmosphere by a source, except 



that for any electric generation source that is awarded renewable energy certificates associated with its 
electricity production, the emissions rate shall equal one tonne per megawatt-hour in the base period 
emissions determination and in the award of credits unless the renewable energy certificate associated 
with that production is retired by or on behalf of the source;  



(7) electric generation source or source means an electric generating facility (SIC Code 4911)  
with a capacity rating of one (1.0) megawatt or more, located in STATE, whose CO₂ emissions equal or 
exceed the threshold amount. An existing source that has been retired or is no longer being operated shall 
continue to be a source and eligible to receive credits until fifty (50) years after its original in-service date, 
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or until five (5) years after its retirement date, whichever is later.  A source can include aggregated 
renewable energy distributed generation, and also can include the annual energy savings from energy 
efficiency programs during the duration of those programs, that are measured and verified by an evaluator 
that is financially independent of the source and is approved by the division; 



(8) existing source means a source whose emissions in 2005 equaled or exceeded the threshold 
amount; 



(9) megawatt-hour  or MWh means one thousand kilowatt-hours; 
(10) new source means a source whose emissions equal or exceed the threshold amount after 



2005, but not before or during 2005. A new source includes output capacity added to a source after 2005;   



(11) new and retired source adjustment means the base period emissions from all new sources 
multiplied by (100-R) percent, less the credits that retired former existing sources would have 
received if still eligible to receive credits for their zero emissions profile.  The adjustment equals this 
amount multiplied by the applicable source’s base period emissions divided by the base period 
emissions from all sources;   



(12)  R or reduction percentage in a year equals four (4) times the regulatory year for the first four 
years, after which it shall be three (3) times the regulatory year; 



(13) regulatory year means 1 in 2017, 2 in 2018, 3 in 2019 and continuing to increase by an 
additional unit each year thereafter; 



(14) threshold amount  means emissions  of 100,000 tonnes per year  or such lesser amount as the 
electric generating facility selects;  



(15) tonne means one metric ton or 1000 kilograms; and 
(16) SED means the STATE environment department. 
 
Section C:     Sources.  
 
(1) Existing Sources.  On or before December 31, 2016, existing sources shall accurately report 



their base period emissions to the division.  The report shall include a detailed description of the source, 
emissions from the source, and how the emissions were measured or estimated.  Emission monitoring and 
calculation methods provided in 40 CFR Part 98 may be used to meet this requirement.  A source may 
request that its actual base period emissions be adjusted to reflect normal operations. The division may 
adjust the base period emissions upon a determination that an adjusted emissions amount is more 
representative of historical source operations.   



(2) New Sources.  On or before later of March 1, 2017 or March 1 of the year following the first 
full calendar year of a new source’s operation, that source shall accurately report its base period emissions 
to the division. The base period emissions for new sources shall equal 0.45 tonnes CO₂ multiplied by the 
annual MWh output of that facility during its first full calendar year of operation, as approved by the 
division. A source may request that its actual base period emissions be adjusted to reflect normal 
operations. The division may establish a different base period emissions level upon a determination that an 
adjusted output is and will be more representative of normal new source operations.  



(3) The division shall approve or disapprove each source’s base period emissions, along with any 
adjustments thereto.  In the event of disapproval, the source may correct the report or appeal the 
division’s decision to the SED. Once approved by the division or SED, a source’s base period emissions shall 
not be changed. 



(4) On or before March 1, 2017 and each year thereafter, all sources shall accurately report their 
annual emissions for the prior calendar year to the division.  The report shall include a detailed description 
of the source, emissions from the source, and how the annual emissions were measured or estimated.  The 
division shall approve or disapprove the source’s annual emissions report.  In the event of disapproval, the 
source may appeal the division’s decision to the SED.  



Section D:    CO₂ Reduction Credits (CRCs). 
 
(1) The division shall provide a source one CRC each calendar year commencing in 2017 for each 



tonne of CO₂ less than its base period emissions, that it emits in that year. A source that emits an amount 
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greater than its base period emissions in a calendar year shall receive negative credits for that year. 
Negative credits represent an additional compliance obligation for that source. 



(2)  The division shall provide a source one CRC for each alternative compliance payment made by 
that source to fund electric energy efficiency programs administered by an independent energy efficiency 
provider that is not affiliated with a source and is approved by the division. 



(3) Credits may be sold, traded or otherwise transferred to any person, do not expire, and may be 
used at any time unless and until they are retired for compliance with this rule or a similar emission 
reduction program in another jurisdiction.  The division shall allow credits or allowances from another 
jurisdiction, with a rule comparable in stringency to this rule, to be used for compliance in STATE. 



Section E:     Compliance.  
 
(1) A source shall emit no more than ninety-six percent (96%) of its base period emissions in 



calendar year 2017, and shall emit no more than (100 minus R) percent of its base period emissions, less 
the new and retired source adjustment, in 2018 and each year thereafter until 2035, at which time its 
emissions shall remain fixed at no greater than the 2035 level. 



(2) Each source shall demonstrate compliance by the certified retirement, in a manner prescribed 
by the division, of CRCs every three years. The number of CRCs required for compliance in a year shall 
equal the base period emissions multiplied by the reduction percentage, plus any negative credit 
obligations resulting from emissions exceeding base period emissions, plus the number of credits required 
for the new and retired source adjustment.  



(3) A source shall first present and retire CRCs on or before July 1, 2020 for compliance in the 
2017 through 2019 period, and shall retire CRCs every three years thereafter for compliance during that 
intervening three year period.  The division will certify the retirement of CRCs and otherwise assure 
compliance with this rule.  



Section F:     Non-compliance. Any source that fails to comply with the emission limitations 
established by this section shall be subject to a penalty, as determined by the division, of not less than the 
alternative compliance payment times the deficiency in retired credits. 



 
 
                                                           
 1 Published in the Electricity Journal, November 2013; rev. 3/6/14  



2 Steven Michel is Chief Counsel for the Energy Program of Western Resource Advocates, an environmental law and policy 
center with offices in Boulder, CO, Salt Lake City, UT, Santa Fe, NM and Carson City, NV. Mr. Michel holds a B.A. in economics and 
history from Northwestern University, and M.B.A. and J.D. degrees from Vanderbilt University.  



3 Speech of Environmental Protection Agency Administrator Gina McCarthy at Harvard University, July 30, 2013. 
4 New Mexico Environmental Improvement Board, docket # EIB 08-19(R). 
5 “Popping the CO2RC: An Alternative Load-Based CO2 Cap-and-Trade Instrument for the Electricity Sector” The Electricity 



Journal, Volume 21, Issue 4, May 2008, p. 31, Steven Michel and John Nielsen;  “A Cheap and Effective CO2 Cap & Trade for 
Electricity” The  Electricity Journal, Volume 22, Issue 8, October 2009, p.45, Steven Michel; “A Model Clean Energy Standard” The  
Electricity Journal, Volume 24, Issue 3, April 2011, p.45, Steven Michel.  



6 http://www.doi.gov/upload/7-25-2013-NGS-TWG-Agreement-FINAL_Executed.pdf. (See in particular Section V.A and 
Appendix C.II) 
 7 “Remarks by the President at the Morning Plenary Session of the United Nations Climate Change Conference,” President 
Barack Obama, Copenhagen, November 2009. 



8 Intergovernmental Panel on Climate Change - 4th Assessment (2008).  
9  “Reducing Greenhouse Gas Emissions: How Much at What Cost?” U.S. Greenhouse Gas Abatement Mapping Initiative, 



Executive Report, December 2007, McKinsey & Company:   http://www.mckinsey.com/clientservice/ccsi/pdf/US_ghg_final_report.pdf 
10 Both resources, renewables and efficiency, would presumably displace generation that would otherwise run – providing 



credits to that idled or unbuilt generation.  
11 Underlined items are placeholders for actual values that a State would develop and approve.  





http://www.doi.gov/upload/7-25-2013-NGS-TWG-Agreement-FINAL_Executed.pdf
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From: Geselbracht, Jeanne
To: Bohning, Scott; Lee, Anita
Subject: FW: Air Quality Protocol Review for NGS/KMC EIS
Date: Thursday, April 24, 2014 10:55:20 AM
Attachments: NGS Operating Scenarios Bookends Descriptions 2014-04-18.pdf


Bookends Pre-Decisional Draft 2014-04-17.xlsx
NGS Near-Field Protocol April 18 2014.pdf
NGS Memo on Deposition Area April 17 2014.pdf
Modeling Protocols for Submittal to Air Quality Subgroup 2014-04-18.pdf
NGS HHRA Protocol April 17 2014.pdf
1-NGS-KMC_Comments_Template.docx


Scott and Anita, this is primarily just to keep you in the loop on the incoming NGS air modeling
 documents. However, if you have time….


Scott, I know you’re extremely busy, but if you have time to look at any of these, I’m interested in
 whatever feedback you may have. 


Anita, I’d appreciate it if you could review the bookend scenarios to make sure they make sense in
 the context of the NGS operating alternatives.  Thanks!


Jeanne Geselbracht
Environmental Review Section (ENF-4-2)
U.S. EPA Region 9 
75 Hawthorne Street
San Francisco, CA  94105


Phone: (415) 972-3853


From: Bruce Macdonald [mailto:bmacdonald@slrconsulting.com] 
Sent: Friday, April 18, 2014 3:08 PM
To: Charles.paradzick@srpnet.com; Grant.smedley@srpnet.com; Paul.ostapuk@srpnet.com;
 gwendt@peabodyenergy.com; bdunfee@peapbodyenergy.com; alexandersmith@usbr.gov;
 ncoulam@usbr.gov; Harrilene.yazzie@bia.gov; amcgregor@osmre.gov;
 rmartinezhernandez@osmre.gov; Geselbracht, Jeanne; Erin_Janicki@nps.gov;
 Michael_George@nps.gov; Patricia_f_brewer@nps.gov; Mike_barna@nps.gov;
 John_notar@nps.gov; baanderson02@fs.fed.us; dcmiller@fs.fed.us; Tim_allen@fws.gov;
 awilkers@blm.gov; Lherr@blm.gov
Cc: Eto, Sandra; Ellis, Scott; Sehi, Debby; Giere, Molly
Subject: Air Quality Protocol Review for NGS/KMC EIS


To the Air Quality Subgroup for the Navajo Generating Station / Kayenta Mine Complex EIS.


You have been included as a member of the Air Quality Subgroup that is participating in the review
 of technical data and analyses related to preparing an EIS for the License Renewal for the Navajo
 Generating Station and the Kayenta Mine Complex.  


The purpose of this e-mail is to  provide initial documents and protocols to the members of the Air
 Quality Subgroup for review. The documents provide details of air quality modeling and technical
 work that will be used to analyze air quality impacts associated with emissions from NGS.   We need


Attachment titled "Bookends" Withheld: Exemption 5 Pre-decisional
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Background 



The Navajo Generating  Station  (NGS)  is  a  coal‐fired  electric power  generating  station  located on  the 



Navajo Nation just outside of Page, Arizona.  NGS is comprised of three (3) units, each rated at an output 



of 750 net megawatts  (MW),  for a  total  rated output of 2,250 net MW, and has been  in  commercial 



operation since 1974.  The plant provides electricity for millions of customers and supplies over 90% of 



the power used by the Central Arizona Project (CAP) to pump water from the Colorado River to central 



Arizona.  NGS also provides funds for the repayment of the cost of constructing the CAP and for water 



rights settlements with multiple central Arizona Indian Tribes.  In addition, the plant provides significant 



economic benefit  to  the Navajo Nation  and  the Hopi  Tribe  through  employment,  scholarships,  lease 



payments, and coal royalties. 



Currently, six (6) participants have interests in NGS (NGS Participants), as shown in Figure 1.  Salt River 



Project (SRP) is the plant’s operating agent. 



Figure 1: Participant Interest in NGS 



 



The initial terms of the plant site lease, Rights‐Of‐Way (ROWs) for the plant, railroad, and transmission 



lines, as well as other critical agreements, begin to expire  in 2019.   The renewal or extension of these 



agreements will not be  final until comprehensive  federal environmental reviews are completed under 



the National Environmental Policy Act  (NEPA),  the National Historic Preservation Act  (NHPA), and  the 



Endangered  Species  Act  (ESA).    The  NGS  Participants  recently  reached  agreement  with  the  Navajo 



Nation concerning  the  terms of an amendment  to  the site  lease  that would extend  the  lease  through 



2044.   However, a new  site  lease would need  to be authorized by  the Secretary of  the  Interior.   The 



renewed site lease and new or renewed ROWs cannot be issued until federal environmental reviews are 



completed and an Environmental Impact Statement (EIS) is prepared, culminating in Records of Decision 



(RODs) by the Secretary of the Interior and other federal agencies.   



In June 2012, SRP submitted a formal request to the Department of the Interior (DOI) for initiation of the 



applicable  compliance measures  under NEPA, NHPA  and  ESA, which  are  necessary  to  authorize  the 
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operation  of  NGS  through  2044.    The  Federal  environmental  reviews  require  an  evaluation  of  the 



environmental  impacts of  the proposed  federal action, as well as  its alternatives  (NEPA Alternatives).  



This document provides a description of the foreseeable range of NGS operating scenarios based on the 



potential outcome of ownership changes and EPA issuance of a final Best  Available Retrofit Technology 



(BART) rule for NGS. The document  is being submitted to the Bureau of Reclamation to support NEPA 



and ESA compliance and the development of the technical information that will be used to develop the 



Environmental  Impact  Statement  (EIS),  defined  as  the  proposed  action,  and  inform  the  Biological 



Assessment.    



Uncertainties Affecting NGS Future Operations 



Ownership Uncertainties 



Two of  the NGS Participants  (LADWP  and NV  Energy) have  indicated  their  intent  to  exit NGS before 



2019.    LADWP  has  publicly  stated  its  objective  of  divesting  its  interests  in NGS  by  the  end  of  2015.  



However,  neither  Participant  has  completed  the  process  of  divesting  of  its  ownership  interest.    In 



addition,  as  part  of  the  recently  negotiated  lease  amendment,  the Navajo  Nation  has  an  option  to 



purchase an ownership  interest  in NGS under certain conditions associated with  the divestiture of an 



existing Participant.  As a result, it may take several years before there is clarity surrounding the future 



ownership of NGS beyond 2019.   



Emission Control Requirements 



In  February  2013,  the  Environmental  Protection  Agency  (EPA)  published  a  proposed  Best  Available 



Retrofit Technology (BART) Rule for NGS (February 2013 Proposal).  The February 2013 Proposal would 



impose a plantwide average NOx emission limit of 0.055 lb/MMBtu, which EPA assumes is achievable by 



installing Selective Catalytic Reduction (SCR) emission control technology on all three units at NGS within 



five years of publication of a  final  rule  (BART Determination).   EPA also proposed an alternative  that 



would  give  the  NGS  Participants  credit  for  the  early  voluntary  installation  of  Low‐NOx  Burners  and 



Separated Overfire Air (LNB/SOFA) at NGS and  impose a  limit of 0.055  lb/MMBtu on one unit per year 



between  2021  and  2023  (proposed BART Alternative),  and  it  described  other  possible  solutions  that 



could also achieve “better than BART” NOx emissions.   



Both schedules proposed by EPA for installation of SCRs do not provide sufficient time to resolve the 



uncertainties facing NGS before the NGS Participants would be required to invest significant capital in 



additional controls.  The NGS Participants cannot justify the procurement and construction of SCRs until 



they are reasonably sure the plant can continue to operate beyond 2019.  The challenges presented by 



EPA’s proposed timelines are illustrated in Figure 2.  As shown in this figure, EPA’s initial proposal, which 



would require installation of SCR within five years of issuance of a final rule (most likely 2019), and EPA’s 



BART Alternative, which would require SCRs in 2021‐2023, would not allow the NGS Participants 



sufficient time to resolve the uncertainties facing NGS before having to invest significant capital.  This 



figure is intended to show that the earliest date that the NGS participants could likely install SCRs is 



2024‐2026.  
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Figure 2: NGS Timing Constraints 
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Fortunately,  in  recognition of  the  importance of NGS  and  the unique  circumstances  surrounding  the 



plant, EPA also invited comment on other possible alternatives that would achieve the same or greater 



NOx reductions.   In response, SRP collaborated with a Technical Work Group (TWG) to develop a more 



flexible BART alternative, which would achieve greater emissions  reductions  than  the EPA’s  February 



2013 Proposal if DOI authorizes the continued operation of NGS beyond 2019.  



The TWG reached an agreement that was submitted to EPA  in July 2013 (TWG Agreement).   The TWG 



Agreement  includes  a  BART  alternative  (TWG  Alternative)  that  achieves  even  greater  emissions 



reductions than EPA’s February 2013 Proposal, while providing greater flexibility to the NGS Participants 



to  resolve  the  uncertainties  facing  the  plant  before  having  to  invest  significant  capital  in  additional 



controls.    In  the TWG Alternative, SCR  is  installed on a  schedule  that meets  the  requirements of  the 



“Better than BART” designation and achieves greater reasonable  further progress toward the national 



visibility goal.   



The TWG Alternative includes two scenarios:    



TWG Alternative A  



 Cease coal generation on one unit or substantially reduce generation starting January 1, 



2020, if certain ownership changes occur. 



 Utilize the NOx emission reductions associated with the shutdown of one unit as credit 



towards an extended schedule for installing SCR.  Specifically, Alternative A allows SCR (or 



an equivalent technology) to be installed on two units at NGS by December 31, 2030.  



TWG Alternative B 



 If the conditions for Alternative A are not met, Alternative B requires a reduction of NOx 



emissions equivalent to the shutdown of one unit from 2020 to 2030. 



 This alternative also requires the submittal of annual Implementation Plans describing the 



operating scenarios to be used to achieve greater NOx emission reductions than EPA’s 



February 2013 Proposal.   



Under either Alternative A or B, to ensure that the proposed alternative meets the “better than BART” 



criteria, the NGS Participants agree to maintain emissions below the total 2009‐2044 NOx emissions cap 



that was delineated in EPA’s February 2013 Proposal. 1 The 2009‐2044 NOx cap is calculated based on an 



annual emission rate of 0.055 lb/MMBtu for SCR, which is the emission rate assumed to be BART by EPA 



in  its February 2013 Proposal.   Because NOx emissions from NGS would be maintained at  levels below 



this threshold, both Alternative A and B would meet the “better than BART” criteria by providing greater 



emission reductions than EPA’s February 2013 Proposal.   



                                                            
1 The TWG Agreement submitted to EPA in July 2013 proposed a 2009‐2044 NOx cap consistent with EPA’s 
February 2013 Proposal.  However, SRP agrees with the revised 2009‐2044 NOx cap that EPA included in its 
October 2013 Supplemental Proposal. 
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EPA independently evaluated the TWG Alternative over several months following its submittal to the 



Agency.  On October 22, 2013, EPA published a Supplemental Proposal that incorporated in large part 



the TWG Alternative (October 2013 Supplemental Proposal).  EPA subcategorized Alternative A into 



three possible scenarios based on potentially forseeable ownership outcomes: 



 TWG Alternative A1.  If LADWP and NV Energy exit NGS by December 31, 2019, and the 



Navajo Nation does not exercise its option to purchase a portion of the plant’s output, the 



NGS Participants would cease coal generation at one unit at NGS prior to January 1, 2020.   



 TWG Alternative A2.  If LADWP and NV Energy exit NGS by December 31, 2019, the Navajo 



Nation exercises its option to purchase a portion of the plant’s output, and the capacity 



associated with the Navajo Nation purchase can be recovered by implementing upgrades to 



two of the units, the NGS Participants would cease coal generation at one unit prior to 



January 1, 2020.   



 TWG Alternative A3.  If LADWP and NV Energy exit NGS by December 31, 2019, the Navajo 



Nation exercises its option to purchase a portion of the plant’s output, and the capacity 



associated with the Navajo Nation purchase cannot be recovered, the NGS participants 



would curtail capacity by an amount equivalent to LADWP’s and NV Energy’s interests, 



minus the interest purchased by the Navajo Nation. 



If an ownership situation other than those associated with Alternatives A1‐A3 were to occur, Alternative 



B would apply.   



In the October 2013 Supplemental Proposal, EPA concluded that the TWG Alternative is “better than 



BART” because it achieves greater reasonable progress toward the national visibility goal than does 



EPA’s February 2013 Proposal.  In the October 2013 Supplemental Proposal, EPA requested comments 



on all of the following: 



 EPA’s proposed BART Determination (requiring SCRs within five years of the publication of the 



final rule); 



 EPA’s proposed BART Alternative (requiring SCRs in 2021, 2022, and 2023); and 



 The TWG Alternative. 



In comments submitted on the EPA’s February 2013 Proposal and October 2013 Supplemental Proposal, 



SRP,  the plant’s operating agent, urged EPA  to adopt a  final BART  rule  for NGS  that  is based on  the 



Agency’s October 2013 Supplemental Proposal, with the modifications described in its comments.  SRP 



further encouraged EPA  to exclude  its  initially proposed BART Alternative  from the  final rule because, 



like the proposed BART Determination, that alternative is unworkable for the NGS Participants given the 



timing challenges described in these comments and because of the concerns expressed in its comments 



regarding the stringency of the emission limit associated with the proposed BART Alternative. 



EPA expects to issue a final BART rule in the summer of 2014.  In the interim, future operating scenarios 



must  be  established  for  the  purpose  of  informing  the  development  of  the  EIS.    Given  the  timing 
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concerns with the proposed BART Determination and BART Alternative, and the consensus of the TWG, 



it is likely that the future operation of the plant is best represented by the TWG Alternative. 



TWG Operating Scenarios (defining a NEPA Alternative) 



As  described  previously,  the  timing  of  the  emission  reductions  associated with  the  TWG Alternative 



depends on the future ownership of NGS.   However,  it  is currently unclear when the ownership  issues 



will be resolved and which operating scenario will result.  Thus, the future operation of NGS cannot be 



modeled by a single operating scenario for the purpose of defining a proposed action alternative under 



NEPA.    Instead, SRP  identified and defined  the reasonable range of operating scenarios, which can be 



used by the United States Bureau of Reclamation (BOR) and the other federal cooperating agencies, to 



disclose and evaluate potential impacts of future operations of NGS.   



Given the number of combinations of ownership outcomes and emission reduction strategies that could 



occur, and the time and resource  intensive nature of the modeling that has to be undertaken for each 



scenario,  it  is not possible  to perform  an  exhaustive  analysis  that  considers  each  and  every possible 



outcome.    Instead,  a  NEPA  Alternative  that  includes  a  subset  of  reasonably  foreseeable  future 



operating  scenarios was  developed.    The  future  operating  scenarios were  selected  to  capture  the 



highest  and  lowest  potential  environmental  impacts  (i.e.  air  emissions), while  also  considering  the 



range  of  potential  socioeconomic  impacts  on  the Navajo Nation, Hopi,  Tribe,  and  Central  Arizona 



Project  (CAP).   The  scenarios with  the highest and  lowest  total emissions among  the TWG Operating 



Scenarios, and a third scenario that captures unique socioeconomic  implications, are together referred 



to as the “Bookends.”  The process by which the Bookends were developed is discussed in the sections 



below.  



Reasonably Foreseeable Future Operating Scenarios 2 



Five (5) reasonably foreseeable future operating scenarios were identified under the EPA’s October 2013 



Supplemental Proposal.  For each of the potential operating scenarios, there are two different emission 



profiles, resulting  in ten  (10) potential scenarios.3   Specifically, future NOx emissions can be calculated 



using one of  two approaches:   1) Assuming  that  future emissions  from NGS are equal  to  the highest 



allowable  levels, defined by the current  limits  in the NGS Title V Operating Permit  (“_L” Scenarios); 2) 



Assuming that future emissions from NGS are equal to the levels that have actually been emitted in the 



past, which are below permitted levels (“_A” Scenarios).  Currently, the NOx permit limit for NGS based 



upon  the  operation  of  LNB/SOFA  is  0.24  lb/MMBtu.   However,  actual NOx  emissions  have  averaged 



0.21 lb/MMBtu based upon 2009‐2012 data.  Consequently, the assumed NOx emission rate can create 



two different outcomes for the same ownership scenario.4  In general, the ownership outcome and the 



emission  rate assumption  (permit  limits or projected actual emissions), combined with  the constraint 



                                                            
2 The term “reasonably foreseeable” is not intended to have the same meaning as in Council on Environmental 
Quality (CEQ) Guidance, but rather to denote projected or anticipated future operating conditions. 
3 See Attachment 1. 
4 For an illustrative example see Scenario A3, B1, or B2 below. 
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imposed by the 2009‐2044 NOx cap established in the October 2013 Supplemental Proposal, define the 



timeframe in which additional emission controls would be required.   



There  is one additional  constraint  that defines  the  reasonably  foreseeable  future potential operating 



scenarios.  Given the timing challenges illustrated in Figure 2, it is assumed that SCRs cannot be installed 



prior  to  the  2024‐2026  timeframe.    If  the  assumptions  about  future  ownership  and  emissions 



performance  require  the  installation of  SCRs before 2024‐2026  in  any particular  scenario  in order  to 



meet the 2009‐2044 NOx cap, it was assumed that NGS output would be curtailed by an amount needed 



to ensure that SCRs would not be required before 2024‐2026.   



Descriptions of the Ten Reasonably Foreseeable Future Operating Scenarios 



 Scenarios A1_A and A1_L (Based upon Alternative A1 of EPA’s Supplemental Proposal) 



These scenarios assume that both LADWP and NV Energy exit the plant and the Navajo Nation does 



not exercise its option to purchase any output from NGS.  Per the terms of the TWG Agreement and 



the  October  2013  Supplemental  Proposal,  one  unit  would  be  required  to  shut  down  prior  to 



January 1, 2020, and  the  remaining  two units would be  required  to comply with a NOx emissions 



limit  of  0.07  lb/MMBtu  beginning  no  later  than  December  31,  2030.    Taking  these  factors  into 



consideration, and assuming that NGS is emitting NOx at the projected actual value (A1_A) or NGS is 



emitting NOx at the emissions limit (A1_L): 



o Beginning in 2020, NGS would operate with only two units at a total output of 1,500 MW5  



o Operation of SCRs on the two units would begin in 2029 and 2030 



o No additional curtailment would be needed to meet the 2009‐2044 NOx cap  



 



 Scenarios A2_A and A2_L (Based upon Alternative A2 of EPA’s October 2013 Supplemental Proposal) 



These  scenarios  assume  that  both  LADWP  and NV  Energy  exit  the  plant  and  the Navajo Nation 



purchases up to 170MW of output, as allowed by the lease agreement.  It further assumes that the 



NGS owners are able to  increase the output of the two units by an amount sufficient to cover the 



additional 170 MW needed, 6 and therefore one unit would be shut down in 2020 as required by the 



TWG Agreement.  Taking these factors into consideration, and assuming that NGS is emitting NOx at 



the projected actual value (A2_A): 



o Beginning  in 2020, NGS would operate with only  two units at a  total output of 1,689 



MW7 



                                                            
5 750 MW/unit  * 2 units = 1,500 MW 
6 NGS owners are allowed to increase output by an additional 19 MW, which is the shortfall between LADWP (477 
MW) and NV Energy (254 MW) ownership interest and the capacity of one unit at NGS (750 MW).  
7 1500 MW (2 unit operation) + 170 MW (Navajo Nation purchase) + 19 MW (offset) = 1,689 MW 
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o Operation of SCRs on the two units would begin in 2029 and 2030 with a NOx emissions 



limit of 0.07 lb/MMBtu 



o NGS would not be  required  to conduct additional curtailment  to meet  the 2009‐2044 



NOx cap  



All else being equal, if it is assumed that NGS emits NOx at the permit limit (A2_L): 



o Operation of  the SCRs would begin  in 2028‐2029  in order  to meet  the 2009‐2044 NOx 



Cap 



 



 Scenario A3_A and A3_L (Based upon Alternative A3 of EPA’s October 2013 Supplemental Proposal) 



This  scenario  assumes  that  both  LADWP  and  NV  Energy  exit  the  plant  and  the  Navajo  Nation 



purchases up to 170 MW of output, as allowed by the lease agreement.  It further assumes that the 



NGS owners are unable to increase the output of the two units by an amount sufficient to cover the 



additional 170 MW needed, and  therefore  that  it  is necessary  to continue  to operate  three units 



with a capacity  limit as required by the TWG Agreement.   Taking these factors  into consideration, 



and assuming that NGS  is emitting NOx at the projected actual value (A3_A) or at the permit  limit 



(A3_L): 



o NGS  would  continue  to  operate  with  three  units,  but  only  at  a  total  output  of 



1,689 MW8 



o Operation of SCRs on  the  three units would begin  in 2028‐2030 with a NOx emissions 



limit of 0.07 lb/MMBtu 



o NGS would not be  required  to conduct additional curtailment  to meet  the 2009‐2044 



NOx cap  



 



 Scenarios B1_A and B1_L (Based upon Alternative B of EPA’s October 2013 Supplemental Proposal) 



These scenarios assume that LADWP exits, but NV Energy either stays or sells its interest to a third 



party.    The obligation  to  retain  this  254 MW  requires  three units  to  remain  open.  Taking  these 



factors  into  consideration,  and  assuming  that NGS  is  emitting NOx  at  the projected  actual  value 



(B1_A): 



 



o NGS  would  continue  to  operate  with  three  units,  but  only  at  a  total  output  of 



1,773 MW9 



o Operation of SCRs on  the  three units would begin  in 2030‐2032 with a NOx emissions 



limit of 0.07 lb/MMBtu 



                                                            
8 2,250 MW (total plant output) – 477 MW (LADWP) – 254 MW (NVE) + 170 MW (Navajo Nation purchase) = 1,689 
MW 
 
9 2,250 MW (total plant output) – 477 MW (LADWP) = 1,773 MW 
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o NGS would not be  required  to conduct additional curtailment  to meet  the 2009‐2044 



NOx cap  



All else being equal, if it is assumed that NGS emits NOx at the permit limit (B1_L): 



o Operation of  the SCRs would begin  in 2027‐2029  in order  to meet  the 2009‐2044 NOx 



Cap 



 



 Scenarios B2_A and B2_L (Based upon Alternative B of EPA’s Supplemental Proposal10) 



This scenario assumes that both LADWP and NV Energy would either stay or sell their  interests to 



third parties, requiring that NGS maintain its current output of 2,250 MW. Taking these factors into 



consideration, and assuming that NGS is emitting NOx at the projected actual value: 



 



o NGS would continue to operate with three units 



o Operation of SCRs on  the  three units would begin  in 2025‐2027 with a NOx emissions 



limit of 0.07 lb/MMBtu 



o NGS would not be  required  to conduct additional curtailment  to meet  the 2009‐2044 



NOx cap  



All else being equal, if it is assumed that NGS emits NOx at the permit limit (B2_L): 



 



o Operation of the SCRs would be initiated at the soonest date possible (2024‐2026)  



o Curtailment of 12% in 2020‐2023 would occur in order to meet the 2009‐2044 NOx cap 



 



Selection of Bookends – Proposed “NGS Alternative” for the EIS 



In order to assure that the NGS future operation alternative analyzed in the EIS captures the full range of 



possible outcomes associated with  the TWG Alternative,  the  reasonably  foreseeable  future operating 



scenarios were further analyzed to develop “Bookends.”  The Bookends were selected by evaluating the 



emissions  associated  with  each  of  the  reasonably  foreseeable  future  operating  scenarios.    The 



calculated  emissions  for  each  of  the  reasonably  foreseeable  operating  scenarios  are  shown  in 



Attachment 1.   The scenarios with the highest  (B2_A) and  lowest  (A1_A) emissions were selected as 



the “Bookends” for the NGS Alternative11. SRP also proposes to provide data for a scenario (A3_L) that 



occurs  between  the  bookends  because  it  reflects  an  ownership  outcome  that would  have  unique 



socioeconomic impacts (i.e., Navajo Nation elects to purchase a share of NGS).   



                                                            
10 There are a variety of other scenarios that could occur under Alternative B of the Supplemental Proposal.  For 
example, LADWP could stay and NV Energy could exit, but the emissions associated with this scenario would be 
bounded by Scenarios B1 and B2, and are therefore not discussed. 
11 SRP considers the difference of 245 tons in NOx emissions between B2_A and B1_A to be negligible over the 25 
year period of interest (< 0.1%) and, therefore it is appropriate to use B2_A as the upper bound for analyses.  This 
assumption was discussed with BOR and AECOM, and both agreed with this approach.    
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As discussed with the Bureau of Reclamation  (BOR), this approach to defining the NGS Alternative  for 



the EIS allows for the full range of possible NGS future operations to be encompassed by the bookend 



scenarios  (A1_A  and  B2_A).    The  air  emission  and  deposition modeling  requested  by  BOR  for NEPA 



compliance,  including  the  National  Ambient  Air  Quality  Standards  (NAAQS),  Human  Health  Risk 



Assessment, and Ecological Risk Assessment analyses, would all be conducted using the two Bookends 



developed  and  described  in  this  document.    As  noted  above,  air modeling  and  socioeconomic  data 



would also be provided for the Navajo Purchase Option (A3_L).  
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ATTACHMENT 1.  IDENTIFICATION OF BOOKENDS



Navajo Generating Station



Table 1.  2020‐2044 Emissions from Navajo Generating Station



Scenario Label Details NOx (tons) SO2 (tons) PM (tons) CO2 (tons) CO (tons) As (tons) Hg (tons) Se (tons)



A1‐Actual A1_A
1500MW, 2 units, TWG A1, Projected Actuals, SCR 



2029‐2030
199,556 161,978 48,593 332,054,200 242,966 2.21 1.94 37.29



A1‐Limits A1_L
1500MW, 2 units, TWG A1, Projected Limits, SCR 



2029‐2030
218,022 161,978 48,593 332,054,200 242,966 2.21 1.94 37.29



A2‐Actual A2_A
1689MW, 2 units, TWG A2, Projected Actuals, SCR 



2029‐2030
224,701 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99



A2‐Limits A2_L
1689MW, 2 units, TWG A2, Projected Limits, SCR 



2028‐2029
233,090 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99



A3‐Actual A3_A
1689MW, 3 units, TWG A3, Projected Actuals, SCR 



2028‐2030
219,594 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99



A3‐Limits A3_L
1689MW, 3 units, TWG A3, Projected Limits, SCR 



2028‐2030
239,292 182,387 54,716 373,893,029 273,580 2.49 2.19 41.99



B1‐Actual B1_A
1773MW, 3 units, TWG B, Projected Actuals, SCR 



2030‐2032
251,958 191,458 57,437 392,488,064 287,186 2.62 2.30 44.07



B1‐Limits B1_L
1773MW, 3 units, TWG B, Projected Limits, SCR 



2027‐2029
238,173 191,458 57,437 392,488,064 287,186 2.62 2.30 44.07



B2‐Actual B2_A
2250MW, 3 units, TWG B, Projected Actuals, SCR 



2025‐2027
251,713 242,966 72,890 498,081,299 364,450 3.32 2.92 55.93



B2‐Limits B2_L
2250MW, 3 units, TWG B, Projected Limits, SCR 



2024‐2026, +12% curtailments 2024‐2026
239,571 237,135 71,141 486,127,348 355,703 3.24 2.85 54.59



Lowest Emissions



Highest Emissions
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1.0 INTRODUCTION 



ENVIRON International Corporation (ENVIRON) has prepared this Near‐Field Air Dispersion and 
Deposition Modeling Protocol (Protocol) to describe the methodologies proposed for 
quantifying potential local air quality impacts (i.e., up to 50 km) from the Navajo Generation 
Station (NGS) Project (the Project) to meet compliance with the National Environmental Policy 
Act (NEPA) and the Endangered Species Act (ESA) for the continued operation of the Project 
from 2020 to 2044.  These methodologies are provided to ensure that the approach, input data, 
and computation methods are acceptable to the United States (U.S.) Department of the Interior 
(DOI) Bureau of Reclamation – Lower Colorado Region (Reclamation), key cooperating agencies 
[Office of Surface Mining Reclamation and Enforcement – Western Region (OSM) and the 
Bureau of Indian Affairs – Navajo Region (BIA)], the U.S. Environmental Protection Agency (EPA) 
Region 9 and other air quality stakeholders, and that all air quality stakeholders have the 
opportunity to review the Protocol and provide input before the impact assessment is 
performed. 



A brief project description and the purpose and contents of this protocol are provided below. 



1.1 Project Description 



NGS is a coal‐fired electric power generating station located in northern Arizona on the Navajo 
Reservation, about three miles east of the city of Page on approximately 1,020 acres of land 
leased from the Navajo Nation (Figure 1‐1).  NGS is comprised of three units, each rated at an 
output of 750 net megawatts (MW), for a total rated output of 2,250 net MW.  The plant 
provides electrical power to customers in Arizona, Nevada and California and supplies over 90% 
of the power used by the Central Arizona Project to pump water from the Colorado River to 
central Arizona.  Power is transmitted from NGS via two 500‐kilovolt (kV) transmission line 
systems to substations near Las Vegas, Nevada and Phoenix, Arizona. In addition to the power 
plant, other NGS facilities include the following: water intake and pipeline from Lake Powell, 
dedicated electric railroad that delivers coal from the Kayenta Mine, coal load‐out facility, dry 
landfill for coal combustion by‐products disposal, and transmission systems to distribute the 
power generated by NGS. NGS is operated by the Salt River Project (SRP), which owns a 21.7% 
interest in the facility.  Other NGS Participants include Reclamation (24.3%), Los Angeles 
Department of Water and Power (LADWP, 21.2%), Arizona Public Service Company (APS, 
14.0%), Nevada Energy (11.3%), and Tucson Electric Power (7.5%). 
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Figure 1‐1.  Location of Navajo Generating Station, Kayenta Mine Complex, Railroad and 
Transmission System and Land Ownership (figure source: SRP). 
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NGS operates on low sulfur bituminous coal transported by electric train from Peabody 
Western Coal Company’s (PWCC) Kayenta Mine Complex (KMC) located about 125 km 
southeast of NGS.  Coal is delivered to NGS via an electric railroad used solely for NGS 
deliveries. 



The initial terms of the NGS plant site lease and other grants of Right‐Of‐Way (ROW) for the 
plant, railroad, and transmission lines begin to expire on December 22, 2019.  The renewal or 
extension of these agreements requires the completion of comprehensive federal 
environmental reviews under NEPA, ESA and the National Historic Preservation Act (NHPA).  In 
June 2012, SRP submitted a formal request to the U.S. DOI for initiation of the applicable 
compliance measures under NEPA, ESA, and NHPA.  The renewed site lease and new or 
renewed ROWs will be issued after federal environmental reviews are completed and an 
Environmental Impact Statement (EIS) is prepared, culminating in Records of Decision (RODs) 
by the Secretary of the Interior and other federal agencies. 



1.2 Purpose of Air Dispersion and Deposition Modeling 



The main purpose of the Protocol is to present the methods and procedures for near‐field air 
dispersion and deposition modeling of NGS emissions for evaluating the compliance with the 
national ambient air quality standards (NAAQS).  The NAAQS modeling will support the federal 
environmental review process. In addition, the results of the air dispersion and deposition 
modeling will be applied to the human health risk assessment (HHRA) and ecological risk 
assessment (ERA) of NGS impacts (the HHRA and ERA process will be described in HHRA Work 
Plan and ERA Study Plan submitted under separate cover) to meet the requirements of NEPA 
and ESA. 



This protocol includes discussion of the planned emission calculations, modeling methods, and 
assumptions including model selection and options, meteorological data and source 
parameters for the modeling analysis for review by stakeholders. 



Evaluations of the potential for secondary particulate matter formation from NGS emissions 
and its impact on air quality are not discussed here and will be performed as part of regional 
photochemical grid modeling, which is discussed in the Ozone and Far‐Field Modeling Protocol 
submitted under separate cover. Also, this Protocol does not address near‐field air quality 
impact from KMC emissions, which is being evaluated by contractors for PWCC. Model results 
for PM2.5 and PM10 emissions from NGS will be provided to PWCC as necessary for potential 
modeling analysis for the KMC. 



While this document provides a general approach to each of the steps involved in the 
completion of the air dispersion and deposition modeling, the Protocol will be refined as more 
information becomes available. 



1.3 Contents of the Modeling Protocol 



This protocol consists of six sections. Section 1 provides a general introduction and project 
overview. Section 2 contains description of NGS emission sources, emission scenarios and a list 
of air pollutants proposed to be modeled.  Section 3 presents the methodologies and 
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procedures proposed to be used for dispersion and deposition modeling, and Section 4 
discusses background concentrations and nearby sources. Section 5 outlines the proposed 
format for evaluating air dispersion and deposition modeling results.  References are listed in 
Section 6. 











April 2014   
Pre‐Decisional Draft for Planning and Discussion Purposes only – Not for Public Release 
 



5 



2.0 DESCRIPTION OF NGS SOURCES 



2.1 Emission Sources 



The proposed modeling analysis will include air emissions of criteria pollutants and hazardous 
air pollutants (HAPs) associated with NGS, which occur primarily due to the combustion of coal 
in the Electric Generating Units (EGUs) Units 1, 2 and 3, and the material handling operations of 
coal, lime, and ash. Smaller amounts of criteria pollutants and HAPs are emitted from the 
ancillary equipment such as vehicle exhaust, the auxiliary boilers, and other sources. The 
analysis will also include criteria pollutants and HAP emissions associated with sources at the 
Ash Disposal Site located 1.5 miles east of NGS (Figures 2‐1 and 2‐2).  



The remainder of this Section provides a description of the sources and preliminary plans for 
the simulation of their emissions. Table 2.1 contains a list of each source category and the 
associated representation proposed to be modeled in AERMOD for both criteria air pollutants 
and hazardous air pollutants as appropriate. ENVIRON is currently in the process of developing 
the emissions and release characteristics of each source or activity. 
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Table 2‐1.  Source Category and Type 



Category 



Source Type 
Proposed to be 
Modeled in 
AERMOD 



Notes 



EGUs  Point  See stack parameters in Table 2‐2 



Auxiliary Boilers  Point  Natural Gas‐fired boilers, AP‐42 factors 



Cooling Tower  Point 
Emissions of particulate matter, using 
circulation rate and historic data on TDS/TSS 
and AP‐42 Section 13.4 



Coal Handling  Point 



Emissions from dust collection systems for 
coal handling, dust extractors, and 
ventilation exits (if they exist), using grain 
loading data, ventilator fan flow rates, stack 
data.   



Coal Unloading and 
Transfer 



Volume  Dimensions based on AERMOD User’s Guide 



Coal Piles  Area 
Emissions from wind erosion, using AP‐42 
fugitive emission data.  Section 13.2.4  



Limestone 
Handling –  
Exhaust 



Point 



Exhausts of the dust collection systems for 
limestone handling and limestone 
preparation buildings, using grain loading, 
ventilator flow rates, stack data. 



Limestone 
Handling ‐‐ 
Fugitives 



Volume 



Emissions of the uncaptured dust from the 
limestone handling and limestone 
preparation buildings; Dimensions based on 
AERMOD User’s Guide 



Ash Handling  Point  Emissions from ash bins and dewatering bins 



Ash Disposal Site  Area 
All sources combined within the limit of the 
Ash Disposal Site 



Disposal Sites  Area 
Four landfill sites for inert material, solid 
waste, asbestos, and ash disposal will be 
modeled separately based on their locations 



Vehicular Traffic  



lines of volume 
sources and/or 
thin area 
sources 



Emissions from spur roads off State Highway 
98 when on‐site, internal roads such as the 
dirt haul road that connects the NGS and the 
Ash Disposal Site. Emissions include vehicle 
exhaust and fugitives from AP‐42 data. 



Diesel Trains   Volume   Exhaust emissions 
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Each of Units 1, 2, and 3 has its own stack and will be modeled as a point source. The stack 
parameters are listed in Table 2‐1. Stack coordinates are based on UTM Zone 12, NAD 83 
projection datum. 



 



Table 2‐2.  Stack Parameters for Units 1, 2, and 3 at NGS. 
   Stack 1  Stack 2  Stack 3 



UTM ‐ E (m, NAD83)  465330  465362  465397 



UTM ‐ N (m, NAD83)  4084392  4084324  4084219 



Based Elevation (m)  1333.50  1333.50  1333.50 



Stack Height (m)  236.22  236.22  236.22 



Diameter (m)  7.47  7.47  7.47 



Exit Temperature (K)  321.50  321.50  321.50 



Exit Velocity (m/s)  26.91  26.91  26.91 
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Figure 2‐1.  NGS Plant Site, Ash Disposal Site, and vicinity (figure source: SRP).  The fenced 
in property boundary that will be modeled includes the NGS Plant Site, the Ash Disposal Site, 
and the road from the NGS Plant Site to the Ash Disposal Site. 
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Figure 2‐2.  NGS Plant Site facility layout (figure source: SRP).  The property boundary 
shown in this figure only includes the NGS Plant Site.  However, the fenced in property 
boundary that will be modeled also includes the Ash Disposal Site as well as the road from 
the NGS to the Ash Disposal Site.    
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2.2 Emission Scenarios 



The future operation of NGS cannot be modeled by a single operating scenario for the purpose 
of defining a Proposed Action alternative under NEPA. Given the number of combinations of 
ownership outcomes and emission reduction strategies that could occur, and the time and 
resource intensive nature of the modeling that has to be undertaken for each scenario, it is not 
possible to perform an exhaustive analysis that considers each and every possible outcome. 
Instead, a subset of reasonably foreseeable future operating scenarios was developed by SRP 
that span the range of potential emissions under the different outcomes. The future operating 
scenarios were selected to capture the highest and lowest potential environmental impacts (i.e. 
air emissions), while also considering the range of potential socioeconomic impacts on the 
Navajo Nation, Hopi, Tribe, and Central Arizona Project. The subset of reasonably foreseeable 
future operating scenarios is referred to as the “Bookends.” 



Three scenarios were identified by SRP for modeling the NEPA Proposed Action alternative. 
These scenarios were selected by evaluating the emissions associated with each of the 
reasonably foreseeable future operating scenarios.  The methodology used to select and 
evaluate scenarios is described in detail in a document entitled “Navajo Generating Station 
Operations 2019‐2044” submitted under separate cover.   



 The scenarios with the lowest (A1_A) and highest (B2_A) emissions were selected as the 
Bookends for the NGS Proposed Action Alternative modeling. A third scenario (A3_L) that 
occurs between the Bookends was also selected for the modeling because it reflects an 
ownership outcome that would have unique socioeconomic impacts (i.e., Navajo Nation elects 
to purchase a share of NGS).   



2.2.1 Bookends Case A1_A: Lowest Emissions Scenario  



This scenario is based upon Alternative A1 of EPA’s October 2013 Supplemental Proposal for 
the proposed Best Available Retrofit Technology (BART) Rule for NGS (EPA, 2013a).  This 
scenario assumes both the Los Angeles Department of Water and Power (LADWP) and NV 
Energy exit the plant and the Navajo Nation does not exercise its option to purchase any output 
from NGS.  Per the terms of the Technical Work Group (TWG) Agreement and EPA’s 
Supplemental Proposal, one unit would be required to shut down prior to January 1, 2020, and 
the remaining two units would be required to comply with a nitrogen oxide (NOX) emissions 
limit of 0.07 lb/MMBtu beginning no later than December 31, 2030.  Taking these factors into 
consideration, and assuming that NGS is emitting NOX at the projected actual value: 



 Beginning in 2020, NGS would operate with only two units at a total output of 1,500 
MW   



 Operation of Selective Catalytic Reduction systems (SCRs) on the two units would begin 
in 2029 and 2030 



 No additional curtailment would be needed to meet the 2009‐2044 NOX cap delineated 
in EPA’s February 2013 BART Proposal 
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2.2.2 Bookends Case B2_A: Highest Emissions Scenario  



This scenario is based upon Alternative B2 of EPA’s Supplemental Proposal. This scenario 
assumes both LADWP and NV Energy would either stay or sell their interests to third parties, 
requiring that NGS maintain its current output of 2,250 MW. Taking these factors into 
consideration, and assuming that NGS is emitting NOX at the projected actual value: 



 NGS would continue to operate with three units 



 Operation of Selective Catalytic Reduction (SCR) devices on the three units would begin 
in 2025‐2027 with a NOX emissions limit of 0.07 lb/MMBtu 



 NGS would not be required to conduct additional curtailment to meet the 2009‐2044 
NOX cap 



2.2.3 Intermediate Case A3_L: A Scenario with Unique Socioeconomic Impacts  



This scenario is based upon Alternative A3 of EPA’s Supplemental Proposal. This scenario 
assumes both LADWP and NV Energy exit the plant and the Navajo Nation purchases up to 170 
MW of output, as allowed by the lease agreement.  It further assumes the NGS owners are 
unable to increase the output of the two units by an amount sufficient to cover the additional 
170 MW needed, and therefore that it is necessary to continue to operate three units with a 
capacity limit as required by the TWG Agreement.  Taking these factors into consideration, and 
assuming that NGS is emitting NOX at the permit limit: 



 NGS would continue to operate with three units, but only at a total output of 1,689 MW  



 Operation of SCRs on the three units would begin in 2028‐2030 with a NOX emissions 
limit of 0.07 lb/MMBtu 



 NGS would not be required to conduct additional curtailment to meet the 2009‐2044 
NOX cap 



2.2.4 List of Model Runs 



Emission scenarios for each of the three cases discussed above (A1_A, B2_A and A3_L) will be 
developed for the year 2020, which is the year with the highest emissions during the period of 
the Proposed Action, and for the year 2030, which represents conditions from 2030‐2044 after 
SCR has been installed on all operating NGS units. Thus, there will be a total of six model runs: 



1. Year 2020, A1_A Bookends scenario (Lowest emissions in 2020 among foreseeable 



outcomes). 



2. Year 2030, A1_A Bookends scenario (lower Project NOX emissions due to assumed SCR 



installation). 



3. Year 2020, B2_A Bookends scenario (Highest emissions in 2020 among foreseeable 



outcomes). 
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4. Year 2030, B2_A Bookends scenario (lower Project NOX emissions due to assumed SCR 



installation). 



5. Year 2020, A3_L Bookends scenario (Intermediate emissions in 2020, unique 



socioeconomic impacts due to purchase of a share of NGS by Navajo Nation) 



6. Year 2030, A3_L Bookends scenario (lower Project NOX emissions due to assumed SCR 



installation). 



2.3 List of Chemicals for Dispersion and Deposition Modeling 



In order to support the requirements of NEPA analysis and HHRA and ERA, both criteria air 
pollutants and HAPs will be included in air dispersion and deposition modeling analyses.   



2.3.1 Criteria Pollutants 



The near‐field modeling will address the following six criteria pollutants: 



 Particulate Matter with a mean aerodynamic diameter of 10 microns (micrometers) or 
less (PM10); 



 Particulate Matter with a mean aerodynamic diameter of 2.5 microns or less, PM2.5; 



 Sulfur Dioxide (SO2); 



 Nitrogen Dioxide (NO2); 



 Carbon Monoxide (CO); and 



 Lead (Pb). 



These pollutants will be modeled for air concentrations for short term (1‐hour, 3‐hour, 8‐hour, 
and 24‐hour) and long term conditions depending on the averaging time of the applicable 
NAAQS and EPA methods for calculating design concentrations.  Ozone modeling will be 
conducted using regional photochemical grid modeling and the technical approach and 
procedures are documented in the Ozone and Far‐Field Modeling Protocol submitted under 
separate cover.  



2.3.1.1 PM2.5 Modeling  



The PM2.5 dispersion modeling discussed in this protocol focuses on estimating primary PM2.5 
concentrations over the modeling domain from emissions from various sources at NGS using 
AERMOD.  Evaluation of the potential for secondary PM2.5 formation and its impact on local and 
regional air quality will be addressed as part of the regional photochemical grid modeling using 
the Comprehensive Air Quality Model with Extensions (CAMx), which will be performed 
separately.  The details of regional photochemical grid modeling will be addressed in the Ozone 
and Far‐Field Modeling Protocol submitted under separate cover.  
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The CAMx modeling will be conducted using the Particulate Source Apportionment Technology 
(PSAT) to obtain the separate PM contributions due to sources at the NGS.  The CAMx PSAT 
source apportionment results will be used to obtain the contributions of secondary PM2.5 to 
total PM2.5 concentrations from the NGS emissions.  However, the CAMx modeling is being 
performed using one year of meteorology (2008), whereas AERMOD is being conducted for five 
years of meteorology (2008 – 2012) so the CAMx NGS secondary PM2.5 results cannot always be 
matched with the AERMOD primary PM2.5 results by time and location.  Note that, as in the 
case of AERMOD, CAMx will be run for operations both prior to installation and after 
installation of SCR for each of the modeled alternatives. In particular, the increased sulfate 
emission after SCR installation will be modeled. ENVIRON has developed procedures to match 
the CAMx NGS secondary PM2.5 with the AERMOD NGS primary PM2.5 results in a manner that is 
conservative (i.e., tending toward overestimation).  The CAMx NGS secondary PM2.5 will be 
modeled both before and after SCR installation. 



The following procedures will be used to add the CAMx NGS PSAT secondary PM2.5 (i.e., Sulfate 
[SO4], Nitrate [NO3] and Ammonium [NH4]) concentration estimates to the NGS primary PM2.5 



concentrations obtained using AERMOD: 



 Assign each AERMOD receptor to a CAMx 4 km grid cell that it is contained in; 



 Process the CAMx NGS PSAT SO4+NO3+NH4 concentrations and calculate the 98
th 



percentile (8th highest) 24‐hour PM2.5 value for all 4 km grid cells; and 



 Add the appropriate CAMx 4 km grid cell NGS secondary PM2.5 concentration to the 
AERMOD primary PM2.5 direct impacts based in receptor/grid cell assignments and 
background concentration for comparison with the NAAQS. 



Since CAMx includes some primary PM2.5 emissions (i.e., primary SO4, NO3 and NH4), the 
modeling results are likely conservative because of the double counting of some of the primary 
PM emissions within the CAMx and AERMOD model simulations.  Note that the CAMx PSAT 
source apportionment will not be configured to track the contributions of NGS emissions to 
Secondary Organic Aerosol (SOA).  However, the NGS will have a negligible amount of SOA 
precursor emissions.  ENVIRON will examine the NGS VOC emissions to confirm the amounts of 
SOA precursor emissions.  Since secondary PM2.5 tends to be higher in the summer than winter, 
the above procedures may be refined to perform a seasonable application of the secondary 
PM2.5 addition to the primary PM2.5 procedures. 



2.3.1.2 NO2 Modeling 



Appendix W of Part 51 of Title 40 of the CFR “Guideline on Air Quality Models” has codified 
three methods that can be used to estimate NO2 concentration: 



 Tier I – Total Conversion, assumes that the NOX emitted from a source is converted 
completely to NO2. No adjustment is made to consider the chemistry. 



 Tier II – Ambient Ratio Method or ARM, the concentration from the Tier 1 analysis is 
multiplied by an empirically derived NO2/NOX value for the ambient air. EPA 
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recommends 0.80 as a default ambient ratio for the 1‐hour NO2 standard under Tier 2 
without additional justification by applicants. 



 Tier III – Case by case detailed screening using Ozone Limiting Method (OLM) and Plume 
Volume Molar Ratio Method (PVMRM).  OLM assumes that a portion of the NOX 
exhausted is in the form of NO2. This is referred to as the in‐stack NO2/NOX ratio, which 
is in general different from the ambient ratio such as that used in the ARM.  



Building on the basic OLM chemistry, the PVMRM determines the conversion rate for 
NOX to NO2 based on a calculation of the number of NOX moles emitted into the plume, 
and the number of Ozone moles contained within the volume of the plume between the 
source and receptor. Unlike the OLM, the PVMRM method assumes an upper bound for 
the ambient NO2/NOX ratio. This default ambient ratio is 0.9. 



Tier II modeling will be used for this analysis.  Tier III modeling will be used if additional 
refinements are necessary. 



2.3.2 Hazardous Air Pollutants 



HAPs will be modeled to determine annual average concentrations and selected HAPs for total 
deposition, dry deposition, and wet deposition. HAPs will also be modeled to determine short 
term impacts to assess acute exposures depending on the needs of the HHRA and ERA. 



Table 2‐2 presents a preliminary list of HAPs that will be modeled and evaluated in this 
dispersion and deposition modeling analysis (AECOM, 2013; 2014). 
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Table 2‐3.  List of Hazardous Air Pollutants for Air Dispersion and Deposition Modeling. 
Inorganics  Organics  Others 



Aluminum  1,2,3,4,6,7,8 ‐ Heptachlorodioxin  Sulfuric Acid 



Antimony  1,2,3,6,7,8 ‐ Hexachlorodioxin  Hydrogen Chloride 



Arsenic  1,2,3,7,8,9 ‐ Hexachlorodioxin  Hydrogen Cyanide 



Barium  1,2,3,4,7,8 ‐ Hexachlorofuran  Hydrogen Fluoride 



Beryllium  1,2,3,6,7,8 ‐ Hexachlorofuran    



Boron  1,2,3,7,8,9 ‐ Hexachlorofuran    



Cadmium  2,3,4,6,7,8 ‐ Hexachlorofuran    



Chlorine  1,2,3,4,6,7,8,9 ‐ Octachlorodioxin    



Chromium  1,2,3,4,6,7,8,9 ‐ Octachlorofuran    



Chromium, hexavalent  1,2,3,7,8 ‐ Pentachlorofuran    



Cobalt  2,3,4,7,8 ‐ Pentachlorofuran    



Copper  2,3,7,8 ‐ Tetrachlorodioxin    



Iron  2,3,7,8 ‐ Tetrachlorofuran    



Lead  1,2,3,7,8 ‐ Pentachlorodioxin    



Manganese  1,2,3,4,7,8,9 ‐ Heptachlorofuran    



Mercuric Chloride  1,2,3,4,6,7,8 ‐ Heptachlorofuran    



Mercury (total)  1,2,3,4,7,8 ‐ Hexachlorodioxin    



Methyl Mercury  2‐Methylnaphthalene    



Molybdenum  Acenaphthene    



Nickel  Acenaphthylene    



Selenium  Anthracene    



Silver  Benzo(a)anthracene    



Vanadium  Benzo(a)pyrene    



Zinc  Benzo(b)fluoranthene    



  Benzo(k)fluoranthene    



  Benzo(g,h,i)perylene    



  Chrysene    



  Dibenz(a,h)anthracene    



   Fluoranthene    



   Fluorene    



   Indeno(1,2,3‐cd)pyrene    



   Naphthalene    



   Phenanthrene    



   Pyrene    



   Acrolein    



   Benzene    
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2.4 Emission Rates 



Emission rates for each of the sources identified in Section 2.1 will be calculated for the six 
scenarios presented in Section 2.2 using information obtained from source test results, 
emission factors, facility operation schedules, vendor guarantees, and other references.  
Emission rates will be calculated in a conservative manner to ensure the modeling analysis 
provides estimates of worse‐case conditions.  ENVIRON is currently in the process of developing 
the emissions and release characteristics of each source or activity.   



Table 2‐4 provides the basis for calculating the emission rates for the listed pollutants from the 
NGS EGUs.  The emission factors listed in the table will be multiplied by the projected plant 
heat input (MMBtu) to yield emission rates for input to the modeling analysis.  The project heat 
inputs will be the same those used by EPA in its proposed Best Available Retrofit Technology 
(BART) rule for NGS, with the appropriate ratios applied based on the ownership outcomes 
described in Section 2.2.  For Scenarios A1_A and B1_A, the following emission factors will be 
utilized to quantify emissions for the NGS EGUs: 
 



Table 2‐4.  Proposed Emission Factors 



Pollutant 
Short‐Term Emission  



Factors 
Long‐Term Emission  



Factors  Comments 
2020  2030  2020  2030 



NO2 



Representative 
short‐term 



average value 
from historic 
CEMS data 



0.07 
lb/MMBtu 



0.21 
lb/MMBtu 



0.07 
lb/MMBtu 



2020 long‐term average value is based on 
average of past actual emissions, 



consistent with EPA’s October 2013 
Supplemental Proposal for the Best 
Available Retrofit Technology (BART) 



rulemaking process for NGS 
 



2030 values are based on vendor 
estimates, as further described in SRP’s 
January 2014 comments on EPA’s BART 



Proposal for NGS 



SO2 
Representative short‐term average 
value from historic CEMS data 



Representative long‐term 
average value from historic 



CEMS data 
 



H2SO4 
% conversion of 



fuel sulfur 



Additional % 
conversion 
within SCR 



% conversion 
of fuel sulfur 



Additional % 
conversion 
within SCR 



Based on Electric Power Research 
Institute (EPRI) Guidance 



PM10  0.03 lb/MMBtu  0.03 lb/MMBtu 
EPA Mercury and Air Toxics Standards 



(MATS) rule limit for total PM 



PM2.5 
Ratio of PM2.5 to PM10 from  



EPA AP‐42 
EPA AP‐42 



 



CO 
Representative short‐term average 
value from historic CEMS data 



Not applicable (no long‐term 
standards for CO) 



 



Pb  EPA AP‐42  EPA AP‐42 EPA AP‐42



HAPs  Various  Various 
2012 source test data for arsenic, 



mercury, and selenium; EPA AP‐42 for 
others 
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For Scenario A3_L, the same emission factors will be applied except for NO2 for the year 2020 
modeling.  In that case, the NO2 emissions will be calculated based on the current permit limit 
of 0.24 lb/MMBtu, as further explained in the document “Navajo Generating Station Operations 
2019‐2044” submitted under separate cover. 
 
Because many of the emission factors in Table 2‐4 are highly conservative (e.g., PM2.5), further 
refinement may be performed if needed based on initial modeling results.  Refinements will be 
discussed with USBR and AECOM prior to performing additional modeling. 
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3.0 DISPERSION AND DEPOSITION MODELING METHODOLOGIES AND 
PROCEDURES 



The model and methods used to treat the dispersion and deposition of emissions of criteria 
pollutants and HAPs from NGS over the areas near the facility are discussed below. 



3.1 Model Selection  



Modeling will be conducted with AERMOD (The American Meteorological Society/ 
Environmental Protection Agency Regulatory Model) in accordance with the USEPA Guideline 
on Air Quality Models (GAQM, as incorporated in Appendix W of 40 CFR Part 51).  The latest 
version of AERMOD (currently Version 13350) will be applied. AERMOD is the preferred 
dispersion/deposition model recommended by EPA for source to receptor distances of less than 
50 km. It is capable of handling complex source configurations, deposition processes, emission 
units subject to plume downwash, and the scenarios when emission plumes interact with 
complex terrain.  



3.1.1 Low Wind Speed Handling in AERMOD 



The results of an AERMOD evaluation study (Paine et. al., 2010) indicated that in low wind 
conditions, the friction velocity formulation in AERMOD results in under‐predictions of this 
important planetary boundary layer parameter. This under‐prediction could generate multiple 
outcomes such as mechanical mixing heights that are very low (less than 10 meters), very low 
effective dilution wind speeds, and very low turbulence in stable conditions. In addition, the 
evaluation study concluded that the minimum lateral turbulence (as parameterized using 
sigma‐v) was too low by at least a factor of 2. 



The findings of the study culminated in EPA releasing AERMET and AERMOD Versions 12345, 
which include “beta” options in AERMET for a revised friction velocity (u*) formulation under 
stable conditions and two different low wind speed options in AERMOD. These updates and 
corrections for the friction velocity option were included in the latest versions of AERMOD and 
AERMET (versions 13350). ENVIRON proposes to apply the beta option to adjust the friction 
velocity in low wind speed stable conditions for the current study (ADJ_U* option). 



3.1.2 Dry and Wet Deposition Algorithms in AERMOD  



The latest version of the AERMOD incorporates dry and wet deposition algorithms developed 
by the Argonne National Laboratory (ANL), with modifications and refinements based on peer 
review (EPA, 2013b). Dry deposition is based on the emitted particle size distribution, surface 
conditions, and hourly meteorology. Wet deposition depends on hourly precipitation and the 
particle size distribution. Based on available literature and modeling practice, we will attempt 
to include wet and dry deposition for all CAPs and HAPS. 



3.1.3 Plume Depletion  



The dry and/or wet depletion (removal) mechanisms will automatically be included in the 
calculated concentrations or deposition flux values using the current version of AERMOD if the 
dry and/or wet deposition processes are considered, unless the user specifies the NODRYDPLT 
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and/or NOWETDPLT options. That is, in AERMOD you can specify the dry and wet deposition of 
pollutants but not deplete them from the plume if desired in order to have more conservative 
concentration estimates.  However, this is double counting mass in the plume which is not 
realistic.  Thus, plume depletion will be specified for all CAPS and HAPS that are being dry and 
wet deposited. It is to be noted that dry and wet depletion effects on calculated concentration 
values can be included even if deposition flux values are not being calculated. Additional data 
requirements for dry and wet deposition (e.g., particle size distribution, particle mass fraction, 
particle density) must be met in order for dry and wet removal to be included in the 
concentration calculations.   



3.2 Source Parameter and Particle Size Distribution 



ENVIRON is currently preparing a detailed emission inventory and gathering information 
regarding the release characteristics of NGS sources. With the exception of the EGUs, most of 
these sources have not been simulated in previous modeling analyses and the release 
characteristics will be developed. 



3.2.1 Stack and Point Source Parameters 



Preliminary stack parameters for the current operation of Units 1, 2, and 3 are presented in 
Table 2‐1. The actual stack heights and not the Good Engineering Practice (GEP) Stack height 
will be used (see section below on Good Engineering Practice Stack Height Analysis). 



3.2.2 Volume Source Parameters 



Volume source parameters will be assigned based on the size of the initial plume or the physical 
dimensions of the source. The methods will follow the recommendation of the AERMOD User’s 
Guide (EPA, 2004; EPA, 2013b).  



3.2.3 Area Source Parameters 



Area source parameters will be based on the footprint of each source and simulated as 
rectangles, circles, or polygons. Complex footprints may be assigned to multiple polygons 
depending on the proximity of nearby receptors to obtain more precise concentration 
estimates at these locations. The initial release height and vertical dimensions of each area 
source will follow the same guidance as used for the volume sources. 



3.2.4 Line Source Parameters 



Line sources will be simulated as either volume or thin area sources based on the proximity of 
receptors of interest and the recommendations for the EPA’s Haul Road Workgroup Final 
Report (EPA, 2012). The dimensions of the sources will depend on the physical characteristics of 
the road and the sizes of the vehicles transporting the materials. The same parameters will be 
used for both the fugitive and exhaust emissions on these roads. 
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3.2.5 Particle Size Distribution and Particle Density 



3.2.5.1 Particle Size Distributions and Particle Density for Units 1, 2, and 3 



The particle size distribution data planned for the AERMOD dispersion and deposition modeling 
of emissions from the three EGUs are based on Table 1.1‐6 of AP‐42 and NGS facility specific 
conditions. NGS uses both an electrostatic precipitator (ESP) and a wet Flue Gas Desulfurization 
system (“scrubber”) for controlling emissions from each of the EGU stacks. The particle mass 
distribution for the scrubber will be used because the scrubber is located downstream of the 
ESP. The AP‐42 particle size distribution and mass fractions that will be used in the modeling 
analysis are shown in Table 3‐1. 



Table 3‐1.  Particle Size Distribution and Mass Fractions for NGS Modeling 



Particle Range 
(µm) 



Representative Diameter 
(µm) 



Controlled: Scrubber 



Cumulative (%) 
Differential Mass 



Fraction [%] 



>15  20 100 19



10‐15  12.98 81 10



6‐10  8.47 71 9



2.5‐6  4.87 62 11



1.25‐2.5  2.06 51 16



1‐1.25  1.14 35 4



0.625 ‐ 1  0.85 31 11



<0.625  0.5 20 20



TOTAL  100



 



Representative particle diameters in Table 3‐1 are based on the average volumes of the lower 
and upper limits of each of the particle size category range and calculated using the following 
formula: 



d = ((d13 + d23)/2)1/3 



Where:  



d = representative particle diameter 



d1 = low end of particle size category range 



d2 = high end of particle size category range 



The particle size distributions in AP‐42 are based on the aerodynamic particle diameter as 
measured by an impactor from stack tests or as measured in ambient air by reference method 
PM10 and PM2.5 samplers. Aerodynamic particle diameters assume a particle density of 
1.0 g/cm3 and this density will be used in the simulations. 











April 2014   
Pre‐Decisional Draft for Planning and Discussion Purposes only – Not for Public Release 
 



21 



3.2.5.2 Particle Size Distribution and Particle Density for other NGS Sources 



Particle size distribution and particle density for other NGS sources will be assessed separately 
using facility specific information, existing testing results, information from AP‐42 Section 13, or 
other EPA guidance and references.  



3.3 Building Wake Parameter and BPIP Modeling  



EPA’s Building Profile Input Program (BPIPPRM‐Version 04274) version will be used to 
characterize buildings and structures to support AERMOD’s downwash algorithms. Building 
downwash effects can influence the predictions from all modeled stacks and point sources. 
AERMOD and the BPIPPRM pre‐processor address the entire structure of the wake, from the 
cavity immediately downwind of the building, to the far wake. The building dimensions of each 
structure will be extracted based on site‐specific information and will be input in BPIPPRM 
program for use by AERMOD.  



3.4 Good Engineering Practice Stack Height Analysis 



The GEP stack height provisions are provided in Section 123 of the Clean Air Act and codified at 
40 CFR Part 51.118. Section 123 states that the GEP requirements do not apply to stack heights 
existing before December 31, 1970. The determining factor is when construction on the stacks 
commenced and not when they commenced operation.  Furthermore, the federal Prevention of 
Significant Deterioration (PSD) rules codified at 52.21(h)(2) also states that GEP limitations on 
stacks do not apply to stack heights in existence before December 31, 1970.   



The engineering design of the NGS stacks for Units 1, 2, and 3 began on January 1, 1970, and 
the construction work began on April 1, 1970 (SRP 1993). Because the NGS stack heights were 
in existence before December 31, 1970, the stack heights are “grandfathered” with respect to 
the GEP requirements.  Therefore, the actual heights of the 3 stacks will be used for the 
dispersion and deposition modeling, consistent with other modeling performed for NGS. 



3.5 Meteorological Data Processing 



A five‐year meteorological database for 2008 – 2012 will be constructed using available surface 
and upper air data from the meteorological stations near NGS for the dispersion and 
deposition. The meteorological data will be processed using the latest version of the AERMOD 
meteorological preprocessor, AERMET (currently version 13350) supported by the latest 
versions of AERMINUTE and AERSURFACE.  



3.5.1 Surface Observation Data 



Hourly surface observations, precipitation, and 1‐minute ASOS data files will be collected from 
the nearby Page Municipal Airport (KPGA, WMO ID: 723710; WBAN ID: 03162). The 5‐year 
surface meteorological data files are available from the National Climatic Data Center (NCDC) 
for the period of 2008 to 2012 in DS3505 format. The 5‐year DS3505 files contain hourly 
precipitation data that are important in the simulations of wet deposition fluxes that are 
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needed for the ERA in addition to winds that influence the distribution of pollutant 
concentrations and hence both dry and wet deposition. 



A wind rose showing the wind speed and wind direction data recorded at KPGA is provided in 
Figure 3‐1.  The wind rose indicates winds are generally from southwest and west directions. 
The average wind speed is about 2.4 m/s and calms with wind speeds less than 0.5 m/s occur 
for about 4 percent of the observations. 



 



Figure 3‐1.  KPGA Wind Rose for 2008 – 2012. 



 



3.5.2 Upper Air Sounding Data 



The upper air sounding data will be obtained for the same period (2008 – 2012) from the 
FSL/NCDC Radiosonde Observation Data Archive website (http://raob.fsl.noaa.gov/) for the 
upper air station at Flagstaff, AZ (KFGZ, WMO ID: 72376; WBAN ID: 53103). 
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3.5.3 Evaluation of Meteorological Data Completeness  



Data recovery of the 2008 to 2012 dataset will be assessed by running AERMOD and examining 
the missing data comments displayed in the output summaries. A preliminary evaluation 
indicated quarterly overall data recoveries for the 5‐year data set ranged from 93.5% to 99.8%. 
The overall data recovery of the entire dataset is 96.1%. 



3.5.4 Land Use Characterization  



Land‐use data surrounding the Page Municipal Airport anemometer site will be processed using 
AERSURFACE (Version 13016). Following the methodology used in a previous modeling study 
for NGS (RTP, 2011); it will be assumed that dry, arid conditions will be for the entire five year 
period and for the following seasons: late autumn/winter without snow cover is December 
through March, spring is April through June, midsummer is July through August, and autumn is 
October to November. Land‐use will be characterized in two wind direction sectors based on 
the orientation of the Page Municipal Airport runway: Sector 1 is 170 to 350 degrees from 
North, and Sector 2 is 350 to 170 degrees from North. 



3.6 Receptor Grid Setup 



An initial nested Cartesian receptor grid will be used for the dispersion and deposition modeling 
to meet the needs in both resolution and modeling domain coverage.  



The details of the grids are as follows: 



 25 meter spacing along the fenced property boundary, which includes the NGS Plant 
Site, the Ash Disposal Site, and the road in between the NGS Plant Site and the Ash 
Disposal Site.  



 100 meter spacing in a 4 x 4 km Cartesian grid (out to 2 km); 



 200 meter spacing in a 10 x 10 km Cartesian grid (out to 5 km); 



 500 meter spacing in a 20 x 20 km Cartesian grid (out to 10 km); and 



 1000 meter spacing in a 100 x 100 km Cartesian grid (out to 50 km). 



The receptor grid covers a modeling domain of 100 km x 100 km and captures the local terrain 
and buttes near the facility.  



To meet the requirements of HHRA and ERA for specific receptor areas and locations, additional 
receptor grids with higher receptor densities may be added. In addition, discrete receptors will 
be placed at receptors of concern.  Additional receptors may also be added in complex terrain 
or along the site boundary following examination of the initial model simulations. 



The latest version of AERMAP (Version 11103) will be used to extract terrain elevations and 
critical hill heights for all receptors defined in the nested receptor grid using National Elevation 
Data (NED) with a horizontal spacing of 10 m. The receptor grid used in the dispersion and 
deposition modeling analysis is based on NAD 83 datum and in UTM Zone 12.  
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4.0 BACKGROUND CONCENTRATIONS 



Guidelines from the Arizona Department of Environmental Quality (ADEQ) will be followed in 
the selection of background concentrations (ADEQ, 2013). In general, the background 
concentration is intended to account for sources not explicitly included in the modeling. These 
sources include (i) natural sources, (ii) nearby non‐modeled sources, and (iii) unidentified 
sources of air pollution (e.g., long‐range transport). The guidelines note that background 
concentrations should be determined for each concentration averaging time and should be 
appropriate for the averaging time of concern. They should be representative of regional air 
quality in the vicinity of a facility. Typically, background concentrations should be determined 
based on the air quality data collected in the vicinity of the proposed project site. Monitors outside 
the state may be acceptable on a case‐by‐case basis. 



4.1 Regional Background Concentration 



NGS operates the Glen Canyon ambient air monitoring station, 2.7 miles west of downtown 
Page, Arizona and approximately 6 miles west‐northwest of the NGS (Figure 2‐5). The Glen 
Canyon monitoring site collects particulate matter (PM2.5 and PM10), NO, NO2, SO2, and ozone 
concentration data. Hourly data are available for NO, NO2, SO2, and ozone.  Daily average data 
are available for PM2.5 and PM10. Ambient air concentration data for all these pollutants are 
available since 2003 with data for some pollutants available prior to that year. NGS maintains a 
quality assurance program to validate data and ensure data integrity and traceability to known 
standards. A report on data collection and monitoring is submitted annually to the Region 9 
EPA regional administrators and Navajo Nation EPA.  



Following the ADEQ guidelines discussed above, the monitoring data at Glen Canyon for PM2.5, 
PM10, NO, NO2, SO2, and ozone will be used as ambient background concentrations for the 
AERMOD modeling.  Use of this monitor is conservative as it may double‐count emissions from 
the NGS during periods in which emissions from the NGS reach the monitor.  



CO concentrations are not measured at Glen Canyon. Following a prior CO modeling study at 
NGS (RTP, 2011), background CO concentrations will be obtained from the CO monitoring 
network in the greater Phoenix area (Maricopa County, AZ). Phoenix is a large urban area with 
far higher CO emissions and resulting air concentrations than would be expected in the remote 
area of Page and thus would be a conservative value for the background concentration. 



Relevant monitoring data for background air concentrations of Pb will be identified prior to the 
initiation of modeling.  For example, the highest concentrations recorded in the SLAMS network 
monitors in the region may be used, if they are not affected by a nearby source of lead 
emissions. 
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Figure 4‐1.  Location of Glen Canyon ambient air monitoring station (figure source: SRP). 



 



4.2 Nearby Sources 



ADEQ notes (ADEQ, 2013) that “in the 1‐hour NO2 modeling guidance (EPA, 2011) and draft 
PM2.5 modeling guidance (U.S. EPA, 2013c), EPA cautions against the literal and uncritical 
application of very prescriptive procedures for identifying which nearby sources should be 
included in the modeled emission inventory for NAAQS compliance demonstrations, such as 
described in the draft New Source Review Workshop Manual. EPA suggests that the emphasis 
on determining which nearby sources to include in the cumulative modeling analysis should 
focus on the area within about 10 kilometers of the project location in most cases. However, 
several application‐specific factors should be considered when determining the appropriate 
inventory of nearby sources to include in the cumulative modeling analysis, including the 
potential influence of terrain characteristics on concentration gradients, and the availability and 
adequacy of ambient monitoring data to account for background sources. Sufficient justification 
must be provided if the applicant proposes using a 10 km radius of background sources in the 
modeled emission inventory” (ADEQ, 2013). 



Although the ADEQ requires looking only up to 10 km, we will conservatively identify any 
potential emissions sources within 50 kilometers of the NGS location by contacting the ADEQ 
State Implementation Plan (SIP) Section (as recommended by ADEQ) that provides regional 
source emission inventories to permit applicants and from the EPA National Emissions 
Inventory (NEI) (http://www.epa.gov/ttnchie1/eiinformation.html).These existing and potential 
new reasonable foreseeable development (RFD) sources will make up the cumulative sources 
along with the NGS. This is a conservative approach because background concentrations will be 
added to the modeled results, and the background concentrations could include the impacts 
from NGS and nearby sources.   
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5.0 MODELING RESULTS  



5.1 Results for Criteria Pollutants 



Criteria pollutants (PM10, PM2.5, SO2, NO2, Lead, and CO) will be modeled for air concentrations 
for both short term (1‐hour, 3‐hour, 8‐hour, and 24‐hour) and long term (annual over 5‐year 
period).  Maximum air concentration for each of the pollutants for different modeling periods 
will be summarized and tabulated, and then compared with the corresponding Modeling 
Significant Levels (MSLs) (see Table 5‐1) and the NAAQS (Table 5‐2).  If the modeled maximum 
concentrations for specific pollutants are below MSLs, then source impact for these pollutants 
is determined to be de minimis. 



Modeled air concentrations will be added to background concentrations (with the form 
specified in Table 6 of the ADEQ (2013) modeling guidelines) for comparison with the NAAQS 
(Table 5‐2) even if the maximum concentrations are below the MSL. 



In addition, as required in the ADEQ modeling guidelines, the applicable modeled design 
concentrations will be calculated, if necessary, using the output files for criteria pollutants for 
compliance demonstration. The methods and specifications for calculating the modeled design 
concentrations are presented in Table 5‐3 (ADEQ, 2013). 



Concentration contours will also be generated over the modeling domain using the AERMOD 
output plotting files. 



Air concentrations will be modeled for unit emissions (/Q, where is the modeled 
concentration and Q is the source emission rate) from each source category at gridded and 
discrete receptor locations and data provided to the HHRA for application in accordance with 
the Human Health Risk Assessment Protocol (HHRAP) for Hazardous Waste Combustion Sources 
(EPA, 2005). The HHRAP software to be applied directly reads AERMOD output files. More 
information may be found in the HHRA Work Plan submitted under separate cover.  Air 
concentrations may also be provided to the ERA, if needed. 



Because the Proposed Action (continued operation of NGS between 2020 and 2044) is not a 
physical change or change in the method of operation that would result in an increase in 
emissions, it is not subject to review under EPA’s New Source Review or Prevention of 
Significant Deterioration (PSD) regulations.  The installation of SCR could trigger a PSD review, 
but this won’t be known until a pre‐construction permit application is submitted to authorize 
the installation of the SCRs, which is not likely to occur until the early 2020s or later depending 
on the ownership outcome. Any additional modeling that is required as a result of potential 
future PSD requirements will be performed at that time. 
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Table 5‐1.  Modeling Significant Levels. 



Pollutant 
Averaging              
Period 



Modeling Significance Levels 
(µg/m3) 



Class II



PM10 
Annual  1



24‐hour  5



PM2.5 
Annual  0.3



24‐hour  1.2



SO2 



Annual  1



24‐hour  5



3‐hour  25



1‐hour  7.8



NO2 
Annual  1



1‐hour  7.5



O3 
8‐hour  ‐



1‐hour  ‐



CO 
8‐hour  500



1‐hour  2000



Lead  3‐month  ‐
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Table 5‐2.   National Ambient Air Quality Standards (NAAQS). 



Pollutant/ 
Averaging Time  NAAQS Standard  NAAQS Form 



CO 



  1‐hour  35 ppm  Not to be exceeded more than once 
per year 



  8‐hour  9 ppm  Not to be exceeded more than once 
per year 



NO2  



       1‐hour  100 ppb  98th percentile of the annual 
distribution of the 1‐hour daily 



maximum concentrations, averaged 
over 3 years 



Annual  53 ppb  Annual mean



O3 



  8‐hour  0.075 ppm  Annual 4th highest daily maximum 8‐
hour concentration averaged over 3 



years 



PM10 



24‐hour  150 g/m3  Not to be exceeded more than once 
per year on average over 3 years 



   



PM2.5 



24‐hour  35 g/m3  98th percentile, averaged over 3 years



Annual  12.0 g/m3 (primary) 



15.0 g/m3 (secondary) 



Annual mean averaged over 3 years



SO2 



      1‐hour  75 ppb  99th percentile of the annual 
distribution of 1‐hour daily maximum 
concentrations, averaged over 3 years



  3‐hour  0.5 ppm  Not to be exceeded more than once 
per year 



Pb 



 
Rolling 3‐



month average 
 



 
 



0.15 g/m3 



 
Not to be exceeded. 
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Table 5‐3.  Modeled Design Concentrations (Source: ADEQ (2013) Modeling Guidelines1). 



NAAQS 
Pollutant 



Averaging 
Time  Modeled Design Concentration  Reference 



Carbon 
Monoxide 



8‐Hour  Highest, second highest concentrations over the entire receptor 
network for each year modeled a 



40 CFR Appendix W 
7.2.1 (U.S. EPA, 2005) 



1‐Hour  Highest, second highest concentrations over the entire receptor 
network for each year modeled a 



40 CFR Appendix W 
7.2.1 (U.S. EPA, 2005) 



Lead 
Rolling 3 
Month 
Average 



Highest modeled concentration over the entire receptor 
network regardless of one year or multiple years of meteorological 
data are used 



40 CFR Appendix W 
7.2.1 (U.S. EPA, 2005) 



Nitrogen 
Dioxide 
(NO2) 



1‐Hour 



‐ Highest of multi‐year averages of the 98th percentile of the 
annual distribution of maximum daily 1‐hour concentrations 
predicted each year at each receptor, if multiple years of 
meteorological data are used; 
‐ Highest of the 98th percentile of the annual distribution of 
maximum daily 1‐hour concentrations predicted at each receptor if 
one year of meteorological data are used 



Tyler Fox Memorandum 
dated June 28, 2010   
(U.S. EPA, 2010a) and 
Tyler Fox Memorandum 
dated March 1, 2011 
(U.S. EPA, 2011d) 



Annual 



Highest modeled concentration over the entire receptor 
network regardless of one year or multiple years of meteorological 
data are used 



40 CFR Appendix W 
7.2.1 (U.S. EPA, 2005) 



PM2.5 



Annual 



‐ Highest of multi‐year averages of annual concentrations at 
each receptor if multiple years of meteorological data are used 
‐ Highest annual concentration over the entire receptor network if 
one year of meteorological data is used 



Stephen Page 
Memorandum dated 
March 4, 2013 (U.S. EPA, 
2013b) 



24‐Hour 



‐ Highest of multi‐year averages of the 98th percentile of the annual 
distribution of 24‐hour concentrations predicted each year at each 
receptor, if multiple year meteorological data are used; 
‐ Highest of the 98th percentile of the annual distribution of 
24‐hour concentrations predicted at each receptor if one year of 
meteorological data are used 



Stephen Page 
Memorandum dated 
March 4, 2013 (U.S. EPA, 
2013b) 



PM10  24‐Hour 



The design concentration is dependent on the number of 
meteorological data years used in the analysis.   In general, the 
(n+1)th highest concentration over the n‐year period is the design 
value.   For example, if five years of meteorological data are used, 
then the design concentration would be highest, sixth highest 24‐
hour modeled concentration that occurred at each receptor over 
that five‐year period. 



40 CFR Appendix W 
7.2.1(U.S. EPA, 2005) 



Sulfur 
Dioxide 
(SO2) 



1‐Hour 



‐ Highest of multi‐year averages of the 99th percentile of the 
annual distribution of maximum daily 1‐hour concentrations 
predicted each year at each receptor, if multi‐year meteorological 
data are used; 
‐ Highest of the 99th percentile of the annual distribution of 
maximum daily 1‐hour concentrations predicted at each receptor if 
one year meteorological data is used 



Tyler Fox Memorandum 
dated August 23, 2010. 
(U.S. EPA, 2010b) 



3‐hour  Highest, second highest concentrations over the entire receptor 
network for each year modeled a 



40 CFR Appendix W 
7.2.1(U.S. EPA, 2005) 



a If multi‐year meteorological data are used, determine H2H for each year and then select the highest concentration as the 



modeled design concentration . 



 



                                                       
1 See Table 7 from the ADEQ “Air Dispersion Modeling Guidelines for Air Quality Permits” 
http://www.azdeq.gov/environ/air/assessment/download/modeling.pdf 
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5.2 Results for HAPs 



5.2.1 Concentration Results 



HAPs will be modeled to determine annual average concentration as well as total deposition, 
dry deposition, and wet deposition. The HAP concentration results for the NGS Proposed 
Action, No Action as well as cumulative sources will be presented and used in the HHRA and 
ERA.  HAPs may also be modeled to determine short term acute exposures for HHRA and ERA. 



Air concentrations will be modeled for unit emissions from each source category and data 
provided to the HHRA and ERA, as needed. 



5.2.2 Deposition Results 



Deposition fluxes for chemicals of concern for the NGS Proposed Action and No Action 
alternatives as well as cumulative sources will be estimated to support the HHRA and ERA.  



The modeled deposition rates for total, dry, and wet deposition at discrete receptor locations 
will be provided to the HHRA and ERA, as needed.  
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MEMORANDUM 



 
To:  Grant Smedley, Salt River Project 
From:  Benjing Sun, Ken Richmond and Krish Vijayaraghavan, ENVIRON 
Cc:  Charles Paradzick, Salt River Project  
  Ralph Morris, ENVIRON  
Subject:  Preliminary Modeling of NGS to Select ERA Deposition Model and Identify Deposition Area 
 



 
This memorandum summarizes the background, methodology, input parameters, and the results of 
preliminary air dispersion and deposition modeling of selenium emissions from the Navajo 
Generating Station (NGS).  The purpose of this study is to assess the deposition modeling area for 
the NGS Ecological Risk Assessment (ERA) and whether the United States Environmental Protection 
Agency (EPA)’s AERMOD modeling system is the appropriate model to support the ERA for the area 
around the NGS. 



Background 



NGS is a coal‐fired power plant located near Page, Arizona, on land leased from the Navajo Nation.  
NGS is comprised of three units, each rated at an output of 750 net megawatts (MW), for a total 
rated output of 2,250 net MW. The plant provides electrical power to customers in Arizona, Nevada 
and California and supplies over 90% of the power used by the Central Arizona Project to pump 
water from the Colorado River to central Arizona. 



The initial terms of the NGS plant site lease and other grants of Right‐Of‐Way (ROW) for the plant, 
railroad, and transmission lines begin to expire on December 22, 2019. The renewal or extension of 
these agreements requires the completion of comprehensive federal environmental reviews under 
the National Environmental Policy Act (NEPA), the Endangered Species Act (ESA), the National 
Historic Preservation Act (NHPA) and other acts or regulations. The renewed site lease and new or 
renewed ROWs will be issued after federal environmental reviews are completed and an 
Environmental Impact Statement (EIS) is prepared, culminating in Records of Decision (RODs) by 
the Secretary of the Interior and other federal agencies.   



The ERA, a component of the EIS, requires using dry, wet, and total deposition rates of 
contaminants emitted from NGS over the adjacent areas to estimate exposures to ecological 
receptors.  Therefore, selecting the most suitable modeling system for estimating dry, wet, and 
total deposition rates is an important aspect of the ERA. 
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The United States Bureau of Reclamation (Reclamation) is the lead agency responsible for the 
preparation of the EIS and has hired AECOM to be their third party contractor lead for preparing 
the EIS.  AECOM performed a preliminary screening deposition study using EPA’s SCREEN3 model 
to provide a conservative estimate of potential selenium deposition surrounding NGS. This analysis 
suggested selenium deposition above 52 µg/m2‐yr (10% of the selenium ecological soil screening 
level) might extend as far as 80 km from NGS. Therefore, the United States Fish and Wildlife Service 
had recommended that deposition modeling for the ERA be conducted up to a distance of 80 km 
from NGS.  EPA does not recommend AERMOD for transport distances beyond 50 km, so the 
preliminary results suggest a change in modeling approach may be necessary to support the ERA at 
such distances and that a different model may be required for the ERA than for the Human Health 
Risk Assessment (HHRA) (for which AERMOD has been recommended by Reclamation and AECOM). 



SCREEN3 is an older EPA screening model that does not directly predict deposition fluxes, nor does 
it have the current regulatory dispersion algorithms and features for calculating concentrations 
from sources like the tall stacks at NGS. The deficiencies associated with applying SCREEN3 for 
deposition modeling of emissions from NGS include, but are not limited to, the following: 



 SCREEN3 conservatively estimates annual concentrations by scaling a hypothetical worst 
case hourly concentration by 0.08. The scaling factor was selected by EPA to be 
conservative. The meteorology considered by SCREEN3 is based on a range of hypothetical 
conditions, rather than actual observations; 



 Dry deposition estimates in AECOM’s preliminary assessment are based on a constant 
deposition velocity of 0.007 m/s. Dry deposition velocities are a function of particle size and 
meteorology that varies hourly and the velocity selected may or may not be an appropriate 
estimate for NGS; 



 SCREEN3 does not include wet deposition; 



 SCREEN3 was applied assuming flat terrain in the preliminary assessment. Concentrations 
and subsequent dry deposition may be higher on some of the elevated terrain surrounding 
the facility; 



 SCREEN3 does not deplete the plume for mass removal; and  



 SCREEN3 contains outdated dispersion algorithms, especially for tall stacks. 



ENVIRON conducted a more refined modeling analysis using the EPA’s recommended model, 
AERMOD, to simulate selenium emissions from the three NGS tall stacks. Selenium was selected 
because it showed highest deposition among contaminants in AECOM’s screening analysis. The 
analysis was conducted to establish whether the AERMOD modeling system also predicted 
selenium deposition extending out as far as suggested by SCREEN3. Following EPA guidance, 
impacts beyond 50 km would necessitate a change in modeling approach to support the ERA.  



The remainder of this memorandum describes the modeling procedures, followed by the results of 
EVIRON’s modeling analysis.   











Pre‐Decisional Draft for Planning and Discussion 
Purposes only – Not for Public Release 
 



773 San Marin Drive, Suite 2115, Novato, CA 94998 V +1 415.899.0700    
19020 33rd Avenue West, Suite 310, Lynnwood, WA 98036 



ENVIRON International Corporation  3 



 



Methodology and Modeling Process 



In this study, ENVIRON used the latest version of AERMOD (Version 13350) to model the dispersion 
and deposition of selenium emissions from NGS over the area around the facility. 



AERMOD for Dispersion and Deposition Modeling 



AERMOD is the preferred dispersion/deposition model recommended by EPA for source to 
receptor distances less than 50 km. It is the current regulatory near‐field dispersion model capable 
of handling complex source configurations, deposition processes, emission units subject to plume 
downwash, and the scenarios when emission plumes interact with complex terrain.   



The latest version of the AERMOD incorporates dry and wet deposition algorithms developed by 
the Argonne National Laboratory (ANL), with modifications and refinements based on peer review. 
Dry deposition is based on the emitted particle size distribution, surface conditions, and hourly 
meteorology. Wet deposition depends on hourly precipitation and the particle size distribution. 
AERMOD accounts for depletion of mass from the plume caused by both wet and dry removal 
mechanisms 



Particle Size Distribution, Stack Parameters, and Emissions 



Table 1 displays the emission rates and stack parameters used for the selenium deposition 
simulations from the three NGS power generation stacks. The selenium emissions are based on 
stack test results from 2012, at 2.3 x 10‐5 lb/MMBtu and the full operation of the three units for a 
year at 1.94 x 108 MMBtu/year. 



ENVIRON selected “Method 1” for particle deposition calculation in AERMOD modeling based on 
the facility‐specific information. According to the EPA guidance, Method 1 should be used when a 
significant fraction (greater than 10 percent) of the total particulate mass has a diameter of 10 
microns (μm) or larger. Method 1 requires particle size distribution, particle mass fraction, and 
particle density as inputs to AERMOD for deposition rate calculations. 



The particle size distribution data used in AERMOD deposition modeling of the selenium from NGS 
power generation stacks are based on Table 1.1‐6 of AP‐42 and NGS facility specific conditions. 
Selenium emissions are assumed to be distributed by mass, rather than surface area. NGS uses 
both an electrostatic precipitator (ESP) and a wet flue gas desulfurization system (scrubber) for 
controlling emissions from the power generation stacks. ENVIRON selected the AP‐42 particle mass 
distribution for the scrubber because the scrubber is located downstream of the ESP. The AP‐42 
particle size distribution and mass fractions used in the modeling analysis are shown in Table 2. 
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Representative particle diameters are based on the average volumes of the lower and upper limits 
of each of the particle size category range and are calculated using the following formula: 



d = ((d13 + d23)/2)1/3 



where:  



d = representative particle diameter 



d1 = low end of particle size category range 



d2 = high end of particle size category range 



Table 1. NGS Selenium Emission Rates and Stack Parameters 



Units 
Exit Temp 
(deg C) 



Stack
Height 
(m) 



Exit
Diameter 



(m) 
Exit Velocity 



(m/s) 



Selenium 
Emission 
(lb/yr) 



Unit 1  48.35  236.22  7.47 26.91 1,498.6 



Unit 2  48.35  236.22  7.47 26.91 1,427.4 



Unit 3  48.35  236.22  7.47 26.91 1,444.1 



 



Table 2. Particle Size Distribution and Mass Fractions for NGS Selenium Modeling 



Particle Range 
(µm) 



Representative Diameter 
(µm) 



Controlled: Scrubber 



Cumulative (%) 
Differential Mass 



Fraction [%] 



>15  20  100 19 



10‐15  12.98  81 10 



6‐10  8.47  71 9 



2.5‐6  4.87  62 11 



1.25‐2.5  2.06  51 16 



1‐1.25  1.14  35 4 



0.625 ‐ 1  0.85  31 11 



<0.625  0.5  20 20 



TOTAL  100 



 
 
The particle size distributions in AP‐42 are based on the aerodynamic particle diameter as 
measured by an impactor from stack tests or as measured in ambient air by reference method 
PM10 and PM2.5 samplers. Aerodynamic particle diameters assume a particle density of 1.0 g/cm3 
and ENVIRON used this density in the simulations.  



Building Wake Parameters 



ENVIRON applied EPA’s Building Profile Input Program (BPIP) Version 04274 to prepare the 
necessary data for AERMOD’s building wake routines. The taller buildings are about 75 m high and 
the Good Engineering Practice (GEP) stack height calculated by BPIP for the three units is 185 m, 
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less than the actual stack height of 236 m. For the purposes of the present analysis to support the 
ERA, the actual stack height was used in the simulations, not the GEP stack height. 



Meteorological Data Processing 



ENVIRON followed the general techniques applied in the NGS “Low NOx Burner Project” to prepare 
meteorological data for AERMOD simulations, except that ENVIRON used more recent data and 
versions of the meteorological and land use preprocessors.1 Features of the meteorological data 
processing include: 



 Hourly surface observations, precipitation, and 1‐minute ASOS data files were collected 
from the nearby Page Municipal Airport (KPGA, WMO ID: 723710; WBAN ID: 03162). 
ENVIRON obtained the 5‐year surface meteorological data files from the National Climatic 
Data Center (NCDC) for the period of 2008 to 2012. 



 The upper air sounding data were obtained for the same period from the FSL/NCDC 
Radiosonde Observation Data Archive website (http://raob.fsl.noaa.gov/) for the upper air 
station at Flagstaff, AZ (KFGZ, WMO ID: 72376; WBAN ID: 53103). 



 Land‐use data surrounding the Page Municipal Airport anemometer site were processed 
using AERSURFACE (Version 13016). Following the techniques used by RTP,1 we assumed 
dry, arid conditions for the entire five year period and the following seasons: late 
autumn/winter without snow cover was December through March, spring was April through 
June, midsummer was July through August, and autumn was October to November. Land‐
use was characterized in two wind direction sectors based on the orientation of the Page 
Municipal Airport runway: Sector 1 was 170 to 350 degrees from North, and Sector 2 was 
350 to 170 degrees from North. 



 ENVIRON used the latest version of AERMET (Version 13350) to process the surface data 
from Page, upper air sounding data from Flagstaff, land‐use surrounding Page, and the 1‐
minute ASOS data. The 1‐minute data were first processed by AERMINUTE (Version 11325). 
ENVIRON assumed the anemometer height was 7.92 m based on discussions with Arizona 
Department of Environmental Quality. Default options were selected for the application of 
AERMET except ENVIRON selected the ADJ_U* "BETA" option in the AERMET to adjust the 
friction velocity (u*or ustar) for low wind speed stable conditions.  



 ENVIRON assessed the data recovery of the 2008 to 2012 dataset by running AERMOD and 
examining the missing data comments displayed in the output summaries. Quarterly overall 
data recoveries for the 5‐year data set ranged from 93.5% to 99.8%. The overall data 
recovery of the entire dataset was 96.1%. 



   



                                                       
1 RTP, 2011. Updated AERMOD Air Quality Modeling Report, Low NOx Burner Project, Salt River Project, Navajo Generating Station, 
Page, Arizona. RTP Environmental Associates Inc., 2031 Broadway, Suite 2, Boulder, CO, 80302, December 2011. 
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Receptor Network 



ENVIRON developed a nested receptor grid for the NGS selenium deposition modeling to meet the 
needs in both resolution and modeling domain coverage (Figure 1). The combined grid consists of a 
series of nested Cartesian grids close to the NGS facility and a polar grid further away.  



The details of the grids are as follows: 



 25 meter spacing along the fenceline 



 100 meter spacing in a 4 x 4 km Cartesian grid 



 200 meter spacing in a 20 x 20 km Cartesian grid 



 500 meter spacing in a 40 x 40 km Cartesian grid; and 



 An 1 ‐ degree polar grid spacing 30, 40, 50, and 80 km from the facility 



The grid captures the local terrain and buttes near the facility and provides some indication of 
deposition out to 80 km from NGS. Note, however, that EPA would not recommend the use of 
AERMOD to estimate impacts beyond 50 km. 



ENVIRON used the latest version of AERMAP (Version 11103) to extract terrain elevations and 
critical hill heights for all receptors defined in the combined receptor grid using National Elevation 
Data (NED) with a horizontal spacing of 10 m. The combined receptor grid used in the dispersion 
and deposition modeling analysis is based on NAD 83 datum and in UTM Zone 12. 



AERMOD Modeling Options 



AERMOD was applied in regulatory default mode for deposition except that ENVIRON allowed for 
the application of the non‐default ADJ_U* option in AERMET. Simulations were performed for each 
year of the 5‐year data set and obtained estimates for annual selenium concentration, total 
deposition, dry deposition and wet deposition. The default mode for deposition includes plume 
depletion by both wet and dry removal mechanisms. 



Summary of Dispersion and Deposition Modeling Results 



The average annual results for total deposition, dry deposition, and wet deposition over the 
receptors in the combined modeling grid are presented in Figure 2, Figure 3, and Figure 4, 
respectively. Figure 5 presents the 5‐year average total selenium deposition vs. maximum distance 
from the NGS sources. Figure 6 shows the comparison of 5‐year average dry deposition with 
average wet deposition over the distance from the NGS sources.  



The AERMOD deposition modeling results using the AP‐42 scrubber particle size distribution 
showed that the maximum distance between the receptor location with a total selenium 
deposition of 52 µg/m2‐yr and the NGS is 15.9 km. The annual maximum distance ranged from 15.4 
km to 17.0 km during the 5 years, with a 5‐year average value of approximately 16 km as shown in 
Figure 5. Dry deposition processes tend to dominate total annual deposition due to low wet 
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deposition because of the sparse precipitation in this region except very near the source where the 
elevated plumes are less likely to touch the ground, but can still be affected by wet removal.  



The results of the analysis demonstrate that the deposition area for the ERA (i.e., the region where 
selenium deposition exceeds 10% of the selenium ecological soil screening level) is within 16 km of 
NGS and that AERMOD is the most appropriate model to support the ERA because the distance to 
the selenium deposition threshold is well within the 50 km transport distance suggested by EPA. 



 



Figure 1. AERMOD Dispersion and Deposition Modeling Grid 
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Figure 2. 5‐Year Average Annual Total Deposition of Selenium from NGS 
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Figure 3. 5‐Year Average Annual Dry Deposition of Selenium from NGS 
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Figure 4. 5‐Year Average Annual Wet Deposition of Selenium from NGS 
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Figure 5. 5‐year Average Total Selenium Deposition vs. Maximum Distance from NGS 
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Figure 6. Comparison of 5‐year Average Dry Deposition with Wet Deposition over the Distance 
from NGS 
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1.0 INTRODUCTION 



ENVIRON International Corporation (ENVIRON) has prepared this Human Health Risk 
Assessment (HHRA) Work Plan to describe the methodologies proposed for evaluating the 
potential human health impacts associated with emissions from the Navajo Generation Station 
(NGS) Project (the Project) to meet compliance with the National Environmental Policy Act 
(NEPA) for the continued operation of the Project from 2020 to 2044. These methodologies are 
provided to ensure that the approach, input data, and computation methods are acceptable to 
the United States (U.S.) Department of Interior (DOI) Bureau of Reclamation – Lower Colorado 
Region (Reclamation) and key cooperating agencies [Office of Surface Mining Reclamation and 
Enforcement – Western Region (OSM) and the Bureau of Indian Affairs – Navajo Region (BIA)] 
and other stakeholders, and that all stakeholders have the opportunity to review the Work Plan 
and provide input before the assessment is performed. Reclamation is the lead agency for 
preparing the NGS Environmental Impact Statement (EIS) for the Project and has hired AECOM 
to be their third party contractor lead for putting together the EIS. Reclamation had AECOM 
prepare a draft NGS HHRA Request for Proposal (RFP; AECOM, 2014) to make sure the NGS 
HHRA meets the needs of the EIS.  



A brief project description and the purpose and contents of this Work Plan are provided below. 



1.1 Project Description 



NGS is a coal‐fired electric power generating station located in northern Arizona on the Navajo 
Reservation, about three miles east of the city of Page on approximately 1,020 acres of land 
leased from the Navajo Nation (Figure 1‐1). NGS is comprised of three steam electric generating 
units (EGUs), each rated at an output of 750 net megawatts (MW), for a total rated output of 
2,250 net MW. The plant provides electrical power to customers in Arizona, Nevada and 
California and supplies over 90% of the power used by the Central Arizona Project to pump 
water from the Colorado River to central Arizona. Power is transmitted from NGS via two 500‐
kilovolt (kV) transmission line systems to substations near Las Vegas, Nevada and Phoenix, 
Arizona. In addition to the power plant, other NGS facilities include the following: water intake 
and pipeline from Lake Powell, dedicated electric railroad that delivers coal from the Kayenta 
Mine, coal load‐out facility, dry landfill for coal combustion by‐products disposal, and 
transmission systems to distribute the power generated by NGS. NGS is operated by the Salt 
River Project (SRP), which owns a 21.7% interest in the facility. Other NGS Participants include 
Reclamation (24.3%), Los Angeles Department of Water and Power (LADWP, 21.2%), Arizona 
Public Service Company (APS, 14.0%), Nevada Energy (11.3%), and Tucson Electric Power 
(7.5%). 
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Figure 1‐1.  Location of Navajo Generating Station, Kayenta Mine Complex, Railroad and 
Transmission System and Land Ownership (figure source: SRP). 
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NGS operates on low sulfur bituminous coal transported by electric train from Peabody 
Western Coal Company’s (PWCC) Kayenta Mine Complex (KMC) located about 125 km 
southeast of NGS. Coal is delivered to NGS via an electric railroad used solely for NGS deliveries. 



The initial terms of the NGS plant site lease and other grants of Right‐Of‐Way (ROW) for the 
plant, railroad, and transmission lines begin to expire on December 22, 2019. The renewal or 
extension of these agreements requires the completion of comprehensive federal 
environmental reviews under NEPA, the Endangered Species Act (ESA), the National Historic 
Preservation Act (NHPA) and other acts or regulations. A new site lease would need to be 
authorized by the Secretary of the Interior. In June 2012, SRP submitted a formal request to the 
U.S. DOI for initiation of the applicable compliance measures under NEPA, ESA, and NHPA 
which are necessary to authorize the continued operation of NGS beyond December 2019 and 
through 2044. The renewed site lease and new or renewed ROWs will be issued after federal 
environmental reviews are completed and an Environmental Impact Statement (EIS) is 
prepared, culminating in Records of Decision (RODs) by the Secretary of the Interior and other 
federal agencies. 



1.2 Purpose of Human Health Risk Assessment 



As part of the NEPA EIS, a HHRA is required to evaluate the potential health impacts associated 
with emissions from NGS on the surrounding communities. This HHRA will be conducted 
following methodologies recommended by the U.S. Environmental Protection Agency (EPA) in 
the Human Health Risk Assessment Protocol (HHRAP) for Hazardous Waste Combustion Sources 
(EPA 2005). The air dispersion and deposition modeling for the HHRA will be conducted with 
AERMOD (The American Meteorological Society/ EPA Regulatory Model) steady‐state Gaussian 
plume model (EPA 2004a, and 2013a); details of the AERMOD modeling approach are provided 
in the Near‐Field Air Dispersion and Deposition Modeling Protocol for Navajo Generating 
Station (ENVIRON 2014) submitted under separate cover. In accordance with recommendations 
in the HHRAP guidance, the HHRA will evaluate the area within a 50 kilometer (km) radius of 
NGS and will estimate potential lifetime cancer risk, non‐cancer chronic and acute hazards to 
individuals who may reside, work, or recreate in the area. 



This Work Plan defines the scope and methodologies for each step of the HHRA. While this 
document provides a general approach to each of the steps involved in the completion of the 
HHRA, the Work Plan will be refined as more information becomes available.  



1.3 Document Organization 



This HHRA Work Plan generally follows the approach proposed in the Draft RFP for the NGS 
HHRA prepared for Reclamation (AECOM 2014). It consists of the following sections: 



Section 1.0 – Introduction: describes the Project, purpose of the HHRA and the document 
organization. 
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Section 2.0 – Preliminary Assessment of the Surrounding Community: presents the proposed 
approach to conduct a preliminary assessment of the area surrounding the NGS and discusses 
current land uses and characteristics of the population. 



Section 3.0 – Quantification of Emissions: briefly discusses methods used to develop 
quantitative estimates of emissions from the NGS for the proposed scenarios that will be 
evaluated in the HHRA.  



Section 4.0 – Air Dispersion Modeling and Deposition Modeling: provides a brief summary of 
the methodology proposed to conduct air dispersion modeling and deposition modeling for the 
HHRA.  



Section 5.0 – Human Health Risk Assessment: describes the methods proposed to conduct 
each of the four components of a HHRA: hazard identification, dose‐response assessment, 
exposure assessment and risk characterization.  



Section 6.0 – Mercury Speciation: describes the speciation of mercury emissions to account for 
the fact that mercury is emitted from the NGS in different chemical forms. 



Section 7.0 – Lead Evaluation: describes the general approach and model proposed to evaluate 
potential health impacts from exposure to lead. 



Section 8.0 – Uncertainties: describes the uncertainties associated with the HHRA 
methodologies and discusses how these uncertainties may affect the risk assessment 
conclusions. 



Section 9.0 – References: includes all references cited in this document. 
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2.0 PRELIMINARY ASSESSMENT OF THE SURROUNDING COMMUNITY  



In accordance with recommendations in the HHRAP guidance, this HHRA will evaluate potential 
health effects to individuals located within an approximately 50 km radius of the NGS. The NGS 
is located on the Navajo Indian Reservation about six miles (10 km) east of Glen Canyon Dam 
and three miles (5 km) south of Lake Powell. A preliminary assessment of the surrounding 
community will be conducted to assist in identifying land use and potentially impacted 
populations for the HHRA. The preliminary assessment will be based on sensitive receptor 
information collected by ENVIRON and the Reclamation NGS EIS Project team. The aspects to 
be investigated and assessed will include: 



 Surrounding environmental setting and land use 



 Surrounding water bodies and associated water body parameters 



 Agricultural crops, livestock farming, fish farming, homegrown produce and diet 
characterization information 



 Residential and sensitive receptors (e.g. schools, hospitals, community centers, and 
recreational areas, etc.), and associated activity patterns for the sensitive populations 



 Other existing and future projects in the study area (defined here as within 50 km of NGS) 
for determining cumulative impacts 



 











April 2014   
Pre‐Decisional Draft for Planning and Discussion Purposes only – Not for Public Release  



6 



3.0 QUANTIFICATION OF EMISSIONS 



The emissions of criteria air pollutants (particulate matter (PM) with an aerodynamic diameter 
less than 2.5 micrometers (m) (PM2.5), PM with an aerodynamic diameter less than 10 m 
(PM10), nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO) and lead (Pb) and 
hazardous air pollutants (HAPs) associated with NGS occur primarily due to the combustion of 
coal in the EGUs and the material handling operations of coal, lime, and ash. Smaller amounts 
of criteria pollutants and HAPs are emitted from the ancillary equipment such as vehicle 
exhaust, the auxiliary boilers, and other sources. A detailed description of the NGS sources is 
provided in the Near‐Field Air Dispersion and Deposition Modeling Protocol for the Navajo 
Generating Station (ENVIRON, 2014) submitted under separate cover. 



Emission rates of the pollutants are calculated for both (i) annual averages, and (ii) short‐term 
maxima. The annual average emissions will be used to evaluate the carcinogenic effects and 
chronic non‐cancer effects. The short‐term maximum emissions will be used to evaluate the 
acute non‐cancer effects.  



The future operation of NGS cannot be modeled by a single operating scenario for the purpose 
of defining a Proposed Action alternative under NEPA. Given the number of combinations of 
ownership outcomes and emission reduction strategies that could occur, and the time and 
resource intensive nature of the modeling that has to be undertaken for each scenario, it is not 
possible to perform an exhaustive analysis that considers each and every possible outcome. 
Instead, a subset of reasonably foreseeable future operating scenarios was developed by SRP 
that span the range of potential emissions under the different outcomes. The future operating 
scenarios were selected to capture the highest and lowest potential environmental impacts (i.e. 
air emissions), while also considering the range of potential socioeconomic impacts on the 
Navajo Nation, Hopi Tribe, and Central Arizona Project. The subset of reasonably foreseeable 
future operating scenarios is referred to as the “Bookends.” 



Three scenarios were identified by SRP for modeling the NEPA Proposed Action alternative. 
These scenarios were selected by evaluating the emissions associated with each of the 
reasonably foreseeable future operating scenarios. The methodology used to select and 
evaluate scenarios is described in detail in a document entitled “Navajo Generating Station 
Operations 2019‐2044” submitted under separate cover. 



The scenarios with the lowest (A1_A) and highest (B2_A) NOx emissions were selected as the 
“Bookends” for the NGS Proposed Action Alternative modeling. A third scenario (A3_L) that 
occurs between the bookends was also selected for the modeling because it reflects an 
ownership outcome that would have unique socioeconomic impacts (i.e., Navajo Nation elects 
to purchase a share of NGS).  



3.1 Bookends Case A1_A: Lowest Emissions Scenario  



This scenario is based upon Alternative A1 of EPA’s October 2013 Supplemental Proposal for 
the proposed Best Available Retrofit Technology (BART) Rule for NGS (EPA 2013b). This scenario 
assumes both LADWP and NV Energy exit the plant and the Navajo Nation does not exercise its 
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option to purchase any output from NGS. Per the terms of the Technical Work Group (TWG) 
Agreement and EPA’s Supplemental Proposal, one unit would be required to shut down prior to 
January 1, 2020, and the remaining two units would be required to comply with a NOx 
emissions limit of 0.07 pounds per million British thermal unit (lb/MMBtu) beginning no later 
than December 31, 2030. Taking these factors into consideration, and assuming that NGS is 
emitting NOx at the projected actual value: 



 Beginning in 2020, NGS would operate with only two units at a total output of 1,500 MW  



 Operation of Selective Catalytic Reduction (SCR) devices on the two units would begin in 
2029 and 2030 



 No additional curtailment would be needed to meet the 2009‐2044  NOx cap delineated in 
EPA’s February 2013 BART Proposal 



3.2 Bookends Case B2_A: Highest Emissions Scenario  



This scenario is based upon Alternative B2 of EPA’s Supplemental Proposal. This scenario 
assumes both LADWP and NV Energy would either stay or sell their interests to third parties, 
requiring that NGS maintain its current output of 2,250 MW. Taking these factors into 
consideration, and assuming that NGS is emitting NOx at the projected actual value: 



 NGS would continue to operate with three units 



 Operation of SCR devices on the three units would begin in 2025‐2027 with a NOx emissions 
limit of 0.07 lb/MMBtu 



 NGS would not be required to conduct additional curtailment to meet the 2009‐2044 NOx 
cap. 



3.3 Intermediate Case A3_L: A Scenario with Unique Socioeconomic Impacts  



This scenario is based upon Alternative A3 of EPA’s Supplemental Proposal. This scenario 
assumes both LADWP and NV Energy exit the plant and the Navajo Nation purchases up to 170 
MW of output, as allowed by the lease agreement. It further assumes the NGS owners are 
unable to increase the output of the two units by an amount sufficient to cover the additional 
170 MW needed, and therefore that it is necessary to continue to operate three units with a 
capacity limit as required by the TWG Agreement. Taking these factors into consideration, and 
assuming that NGS is emitting NOx at the permit limit: 



 NGS would continue to operate with three units, but only at a total output of 1,689 MW  



 Operation of SCRs on the three units would begin in 2028‐2030 with a NOx emissions limit 
of 0.07 lb/MMBtu 



 NGS would not be required to conduct additional curtailment to meet the 2009‐2044 NOx 
cap 
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3.4 List of Scenarios 



To help determine the potential impact from the continued operation of the Project and other 
sources from 2020 to 2044, the following scenarios will be reported in the HHRA: 



1. Baseline + Proposed Action 
2. Baseline + Proposed Action + Cumulative Impacts (other reasonably foreseeable 



emissions that impact the study area) 
3. Baseline + Cumulative Impacts (i.e., No NGS / No Action Alternative). 



 
The Baseline represents the existing on‐the‐ground environmental conditions on December 22, 
2019, which would include natural soil conditions and the pollutants produced by past NGS 
operations and other emission sources that have accumulated in the environment in the study 
area. Sampling data collected in soil, surface water and sediment within the study area and 
modeled COPC concentrations in other environmental media (e.g. produce, live stocks, fishes, 
mother’s milk, etc.) will be used to evaluate the baseline conditions. For pollutants that do not 
accumulate, there is no Baseline needed and the impacts from the Proposed Action and 
Cumulative Impacts (if applicable) will be compared directly to the appropriate thresholds, as 
described below. Once NGS ceases operation, ambient air concentrations will be consistent 
with surrounding regions. 



The Proposed Action, which is the continued operation of NGS from 2020 through 2044, will be 
represented by the following six bookends scenarios based on lowest, highest and intermediate 
emission levels before and after the SCR installation:  



a. Year 2020, A1_A Bookends scenario (Lowest emissions in 2020 among foreseeable ownership 



outcomes). 



b. Year 2030, A1_A Bookends scenario (2030 represents conditions from 2030‐2044 after SCR 



has been installed on all operating NGS units). 



c. Year 2020, B2_A Bookends scenario (Highest emissions in 2020 among foreseeable 



outcomes). 



d. Year 2030, B2_A Bookends scenario (2030 represents conditions from 2030‐2044 after SCR 



has been installed on all operating NGS units). 



e. Year 2020, A3_L Bookends scenario (Intermediate emissions in 2020 and with an ownership 



outcome with unique socioeconomic impacts due to purchase of a share of NGS by Navajo 



Nation). 



f. Year 2030, A3_L Bookends scenario (2030 represents conditions from 2030‐2044 after SCR 



has been installed on all operating NGS units). 
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For Cumulative Impacts, ENVIRON will investigate whether there are emissions from any other 



major projects/sources in the study area during the period of the Proposed Action and if so, 



emissions will be modeled for all such sources. 



The installation of SCR affects only NOx and sulfuric acid emissions. The emissions for other 



criteria air pollutants and HAPs are assumed to remain unchanged.  Because NOx and sulfuric 



acid only have acute health effects, only acute hazard indices will be calculated for all proposed 



action Bookends scenarios.  The lifetime excess cancer risk and noncancer chronic hazards will 



be evaluated based on averaged exposures for the lowest, highest and intermediate HAP 



emissions levels over the period of time between 2020 and 2044, for all exposure populations 



and pathways discussed in Section 5.3.  The cancer risks will be evaluated based on modeled 



annual average concentrations in all media from 2020 to 2044, the first six years as a child and 



the next 18 years as an adult.  The noncancer chronic hazards will be evaluated based on 



modeled annual average concentrations in all media, and the higher total noncancer hazards 



between a child receptor and an adult receptor will be used to represent the worst‐case chronic 



non‐cancer health effects for each evaluated population (child and adult). 
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4.0 AIR DISPERSION MODELING AND DEPOSITION MODELING 



The air dispersion modeling will assess the air quality impacts of criteria pollutants and along 
with the deposition modeling will estimate media concentrations for selected chemicals of 
potential concern (COPCs) for both the HHRA and Ecological Risk Assessment (ERA). The 
methodology for conducting the air dispersion modeling and deposition modeling is discussed 
in detail in the Near‐Field Air Dispersion and Deposition Modeling Protocol for the Navajo 
Generating Station (ENVIRON, 2014) submitted under separate cover.  



In accordance with recommendations in the HHRAP guidance, AERMOD will be used in this 
analysis. The sources of emissions to be modeled include the three 750 MW Electric Generating 
Units (EGUs) and other ancillary sources at NGS. Buildings and other large structures will also be 
incorporated in the model in case the plumes emitted from stacks are influenced by the 
aerodynamic wakes caused by nearby structures. The current knowledge of the parameters 
used to characterize each emission source (e.g., stack height, air flow rates, etc.) and details of 
the modeling scenarios are described in the Near‐Field Air Dispersion and Deposition Modeling 
Protocol for the Navajo Generating Station. Although the emissions from the EGUs are well 
defined, the emission rates and characterization of the other NGS sources and plant layout that 
can affect dispersion (e.g., building wake effects) have not been modeled before. ENVIRON is 
currently in the process of developing the emissions and release characteristics of each source 
or activity. 



A nested Cartesian receptor grid system will be used for the AERMOD modeling analysis of the 
NGS to ensure that the highest calculated concentrations are captured by the modeling (see 
Near‐Field Protocol for details). Receptors will also be placed along the fence line of the Project, 
and at locations of sensitive receptors (i.e. residents, schools, hospitals, health centers, 
community centers and recreational areas). Short term (1‐hour maximum) and long term 



(annual average) dispersion factors based on unit emission (/Q) (where is the modeled 
concentration and Q is the source emission rate) will be modeled at each receptor location in 
the vapor phase modeling. Long‐term deposition modeling will be conducted to account for the 
effect of deposition of particle phase and particle‐bound phase COPCs onto the surface of soil, 
water bodies and produce. 
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5.0 HUMAN HEALTH RISK ASSESSMENT 



In accordance with the approach recommended in the EPA Risk Assessment Guideline (EPA 
1989) and the HHRAP guidance, the HHRA will comprise the following steps: 



 Hazard Identification 



 Dose‐Response Assessment 



 Exposure Assessment, and 



 Risk and Hazard Characterization 



The methodologies that will be used to conduct the HHRA are described for each of these four 
steps below.  



5.1 Hazard Identification 



In this step, COPCs will be identified for quantitative evaluation in the HHRA. The initial COPCs 
that will be evaluated in the HHRA include pollutants typically emitted from coal‐fired EGUs 
based on two previous studies conducted by the Electric Power Research Institute (EPRI, 2009 
and 2011) for exposure through inhalation pathways and non‐inhalation pathways (or, multi‐
pathways). The COPCs include metals, polychlorinated dibenzodioxins (PCDDs), polychlorinated 
dibenzofurans (PCDFs), polycyclic aromatic hydrocarbons (PAHs), VOCs, and inorganic gases. 
The COPCs are expected to be similar to those included in the Draft RFP for the NGS HHRA 
(AECOM 2014), as listed in Table 5‐1 below.  
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Table 5‐1.  Preliminary Chemicals of Potential Concern Screened for the HHRA  



Inorganics  Organics Other 



Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury (total) 
Molybdenum 
Nickel 
Selenium 



1,2,3,4,6,7,8 – Heptachlorodioxin
1,2,3,6,7,8 – Hexachlorodioxin 
1,2,3,7,8,9 – Hexachlorodioxin 
1,2,3,4,7,8 – Hexachlorofuran 
1,2,3,6,7,8 – Hexachlorofuran 
1,2,3,7,8,9 – Hexachlorofuran 
2,3,4,6,7,8 – Hexachlorofuran 
Octachlorodioxin 
Octachlorofuran 
1,2,3,7,8 – Pentachlorofuran 
2,3,4,7,8 – Pentachlorofuran 
2,3,7,8 – Tetrachlorodioxin 
2,3,7,8 – Tetrachlorofuran 
1,2,3,7,8 – Pentachlorodioxin 
1,2,3,4,7,8,9 – Heptachlorodioxin 
1,2,3,4,6,7,8 – Heptachlorofuran 
1,2,3,4,7,8 – Hexachlorodioxin 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno(1,2,3‐cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
Acrolein 
Benzene 



Sulfuric Acid 
Hydrogen Chloride 
Hydrogen Fluoride 
 



 
 



5.2 Dose‐Response Assessment 



The dose‐response assessment (also referred to as the toxicity assessment) examines the 
potential for a chemical to cause adverse health effects in exposed individuals. Toxicity values 
(toxicity criteria) that are used to estimate the likelihood of adverse effects from NGS emissions 
are identified in this component of the risk assessment process. ENVIRON will evaluate 
theoretical exposures to COPCs for two categories of potential health effects, carcinogenic and 
noncarcinogenic. In general, chemicals are capable of inducing noncarcinogenic, adverse health 
effects when human exposure occurs at sufficiently high exposure point concentrations over a 
certain period of time; some, but not all, chemicals are also capable of inducing a carcinogenic 
health effect. For both chronic non‐cancer and cancer toxicity criteria, ENVIRON will follow the 
same toxicity value selection hierarchy as used for selecting toxicity values to derive the EPA 
Regional Screening Levels (2013c) ENVIRON may consider making two exceptions to this 
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selection hierarchy for the COPCs nickel and acrolein. The chronic non‐cancer toxicity values for 
nickel developed by OEHHA in 2012 are more recently developed and more conservative than 
those utilized by EPA so those values will be used. Also, ENVIRON’s analysis of regulatory 
literature indicates that OEHHAs chronic reference exposure level (REL) for acrolein is based on 
more recent data than the EPA’s chronic reference concentration (RfC). Reliance on the EPA 
and OEHHA as the principal sources of toxicity values provide access to a large set of readily‐
available, scientifically‐developed toxicity criteria, and support the analysis of health effects 
from these substances emitted by the NGS.  



The acute toxicity values used in the HHRA will be based on one‐hour toxicity criteria from the 
following sources:  



 California Environmental Protection Agency (Cal/EPA) Office of Environmental Health 
Hazard Assessment (OEHHA). Acute Reference Exposure Levels (RELs) (Cal/EPA 2014). 



 United States Environmental Protection Agency. Acute Exposure Guideline Levels (AEGLs) 
(EPA 2013d). 



 Agency for Toxic Substances and Disease Registry (ATSDR). Minimal Risk Levels (MRLs) 
(ATSDR 2013).  



 American Industrial Hygiene Association. Level 1 Emergency Response Planning Guidelines 
(ERPG‐1) (AIHA 2013).  



The hierarchy is presented in order of preference as listed above for acute toxicity values. 



5.3 Exposure Assessment 



The EPA Risk Assessment Guidance (1989) defines exposure as “the contact with a chemical or 
physical agent” and defines the magnitude of exposure as “the amount of an agent available at 
human exchange boundaries (i.e., lungs, gut, and skin) during a specified time.” The 
components of an exposure assessment include the identification of potentially exposed 
populations, the estimation of exposure point concentrations, the identification of exposure 
pathways, and the selection of exposure assumptions and exposure analysis methods to 
quantify chemical intakes that may result from NGS emissions. The general approach used in 
this step to assess the potential human exposures to COPCs emitted from the NGS will be 
consistent with the approach recommended by EPA risk assessment guidance (EPA 1989, 2004, 
and 2009) and the HHRAP guidance (EPA 2005). The methodologies used for each of these 
components are summarized in this section. 



5.3.1 Development of Conceptual Site Model (CSM) 



An exposure pathway is defined as “the course a chemical or pollutant takes from the source to 
the organism exposed” (EPA 1988). An exposure route is “the way a chemical or pollutant 
enters an organism after contact” (EPA 1988). A complete exposure pathway requires the 
following four key elements: 



 Chemical source 
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 Transport route (i.e., environmental transport) 



 An exposure point for contact (e.g., soil, air, or water)  



 Human exposure route (e.g., inhalation) 



An exposure pathway is not considered complete unless all four elements are present. A CSM 
will be developed to describe the relationships between a chemical source, exposure pathway, 
and potential receptor. The CSM identifies potential or suspected chemical sources, potentially 
impacted environmental media, and potential receptors. It also identifies the potential routes 
of human exposure to impacted media. These source‐pathway‐receptor relationships provide 
the basis for a quantitative exposure assessment.  



5.3.2 Identification of Potentially Exposed Populations  



The potential exposure of individuals within a 50 km radius of the NGS will be assessed using a 
combination of gridded and discrete receptor locations as discussed in Section 4. The gridded 
receptors will be assumed to represent the receptor populations based on the topography and 
land use characterization within the study area. ENVIRON will work with Reclamation and their 
NGS EIS contractor AECOM in defining the gridded receptors for the preliminary assessment of 
the surrounding community.  



To evaluate the various types of exposures associated with the different land uses and variety 
of possible recreational activities, potential exposures of the following receptor populations will 
be considered in the HHRA: 



 Off‐site resident (child and adult) 



 Off‐site resident – farm family (child and adult) 



 Off‐site commercial worker 



Potential exposures for specific recreational activities that may be undertaken by residents, 
commercial workers or visitors in the area will also be considered in this evaluation. These 
activities include:  



 Recreational activities (e.g., playing at a park, hiking, or jogging) 



 Swimming or wading  



 Fishing and fish consumption 



In addition, the discrete sensitive receptor locations will focus on two specific sensitive 
populations of concern; (1) individuals who work in or are patients of hospitals or other health 
care facilities, and (2) school children. ENVIRON will work with Reclamation and AECOM in 
defining the discrete (sensitive) receptor names and locations. 



5.3.3 Identification of Exposure Pathways 



The preliminary assessment of the surrounding community and the CSM will also help identify 
the transport pathways and exposure routes evaluated in the HHRA. The primary sources of 
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COPCs for the Project are believed to be associated with the EGUs and associated fugitive 
sources. The primary mechanisms of potential release and associated potential exposure media 
are the following: 



 Primary Mechanisms of Potential Release 



‐ Atmospheric emissions (followed by) 



‐ Deposition onto soil, surface water, and plants  



 Associated Potential Exposure Media 



‐ Ambient air 



‐ Soil  



‐ Surface water 



‐ Homegrown produce 



‐ Crops 



‐ Livestock (meat and milk) 



‐ Poultry and eggs 



‐ Fish 



‐ Mother’s milk 



A brief description of the exposure pathways associated with each receptor population is 
summarized below: 



Off‐Site Resident  
The off‐site resident scenario (child and adult) evaluates potential residential exposure resulting 
from inhalation of air, incidental ingestion of soil, dermal contact with soil, and inhalation of soil 
particulates. In addition, ingestion of homegrown produce and mother’s milk will also be 
included in the exposure assessment for this population. 



Off‐Site Resident – Farm Family  
The off‐site resident farm family scenario (child and adult) evaluates potential residential 
farming exposures, which include the same exposure pathways as the off‐site resident scenario. 
The farming scenario is evaluated separately from the resident to evaluate potential exposures 
resulting from increased soil exposure associated with farming activities and from higher 
ingestion rates for homegrown produce as compared with the ingestion rates used for the 
resident. Additional exposure pathways could also include ingestion of livestock (meat and 
milk), poultry, and eggs. Based on demographic information from EPA (2011), approximately 2% 
of people in the United States live on farms. The percentage of people living on farms in the 
vicinity of the Project may be somewhat higher due to the rural nature of the area, but still 
represents a relatively small fraction the population being evaluated. 



Off‐Site Commercial Worker 
The off‐site commercial worker (adult) is included to evaluate potential commercial/industrial 
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exposures resulting from inhalation of air, incidental ingestion of soil, dermal contact with soil, 
and inhalation of soil particulates.  



Off‐Site Recreational Activities  
Depending on the findings in the preliminary assessment, potential exposures will also be 
evaluated for certain recreational activities that might be undertaken by residents, commercial 
workers, or visitors in the area. These activities include:  



 Off‐Site Recreation. Potential exposures are evaluated for activities such as playing at a 
park, hiking or jogging. The exposure pathways evaluated include inhalation of ambient air, 
incidental ingestion of soil, dermal contact with soil, and inhalation of soil particulates 
during recreational activities.  



 Off‐Site Wading/Swimming. Potential exposures are evaluated for recreational 
wading/swimming (child and adult) in the local water bodies. The exposure pathways 
evaluated are inhalation of ambient air, and ingestion of and dermal contact with surface 
water while swimming.  



 Off‐Site Fishing and Fish Consumption. Potential exposures are evaluated for angler (child 
and adult) fishing in the local water bodies. The exposure pathways evaluated include 
inhalation of ambient air, dermal contact with surface water while fishing, and ingestion of 
the fish taken from the water bodies. 



Hospital Patients 
This scenario evaluates potential exposure for the sensitive receptor population of patients 
who are assumed to spend one year of time in a health‐care facility in the vicinity of the 
Project. The exposure pathways to be evaluated for this population include inhalation of air, 
incidental ingestion of soil, dermal contact with soil, and inhalation of soil particulates.  



School Child 
This sensitive receptor population characterizes children of school age who are assumed to 
attend school in an area impacted by emissions from the Project. The exposure pathways to be 
evaluated for this population include inhalation of air, incidental ingestion of soil, dermal 
contact with soil, and inhalation of soil particulates. 



5.3.4 Estimation of Exposure Point Concentrations (EPCs) 



Exposure point concentrations represent the concentration of each chemical that an individual 
may be exposed to at a given receptor location. Exposure point concentrations are used along 
with pathway‐specific intake equations to calculate the exposure (dose) attributable to each 
COPC. Air dispersion factors and unitized dry and wet deposition of COPCs at each receptor 
location will be determined by the air dispersion modeling and deposition modeling described 
in Section 4.  



In accordance with the approach recommended in Section 5 of the HHRAP, annual average 
ambient air concentrations will be estimated using the modeled annual average dispersion 
factors (from AERMOD) multiplied by the annual average emission rates for the Proposed 
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Action scenarios as described in Section 3.4.  1‐hour maximum ambient air concentrations will 
be estimated using the modeled 1‐hour maximum dispersion factors multiplied by the short‐
term maximum emission rates. The annual average ambient air concentrations will then be 
used to evaluate the carcinogenic effects and chronic non‐cancer effects via the inhalation 
pathway. The short‐term maximum ambient air concentrations will be used to evaluate the 
acute effects via the inhalation pathway.  



For the proposed action scenarios as described in Section 3.4,deposition terms will be 
calculated based on unitized dry and wet deposition of COPCs in both the vapor phase and 
particle phase using the recommended approach from Section 5 of HHRAP. The deposition 
terms will then be used to estimate the amount of COPCs depositing onto the surface of soil, 
water and plants. Fate and transport of COPCs from the air to other media and into the food 
chain will be assessed as described in the HHRAP using the software IRAP‐h View 
(http://www.weblakes.com/products/iraph) as requested in the Draft RFP for the NGS HHRA 
(AECOM 2014). The methodologies used to estimate exposure point concentrations are 
consistent with the ones recommended in Section 5 of the HHRAP guidance. For the baseline 
scenario, COPC concentrations in soil, surface water and sediment will be based on actual 
sampling results.  COPC concentrations in produce, livestock, dairy products, chicken and egg, 
fish and mother’s milk will be estimated based on sampling results following recommended 
approach from HHRAP.  The estimated cumulative COPC concentrations in soil, water, produce, 
livestock, dairy products, chicken and egg, fish, and mother’s milk will be used for assessing 
carcinogenic and chronic non‐cancer health effects associated with the non‐inhalation pathway 
(or multi‐pathway) exposures in the HHRA for all scenarios described in Section 3.4.  



5.3.5 Calculation of Intake 



Potential human exposures will be characterized for each receptor population identified above 
based on estimated EPCs in pertinent exposure media and intakes resulting from contact with 
these media. Intakes will be calculated by integrating the calculated EPCs with human activity 
patterns and physiological characteristics using equations provided in EPA guidance (EPA 1989, 
2004, 2005, and 2009).  



Annual average intakes will be calculated for each exposure pathway in this assessment for 
potentially exposed residents, resident farm families, commercial workers, hospital patients, 
school children, and for persons engaged in recreational activities, including hiking, swimming 
and fishing. The intakes are generally based on the modeled exposure point concentrations in 
each environmental media and a combination of the default exposure assumptions in IRAP‐h 
View to evaluate the potential exposures for each exposure population and exposure pathway 
summarized above. Site‐specific assumptions may be considered as appropriate when EPA 
default exposure assumptions are not available or not representative. Adults and children will 
be evaluated for each exposure scenario, while only adults will be evaluated for the commercial 
worker scenario and only children will be evaluated for the school child scenario.  



The pathway‐specific equations used to calculate intakes of COPCs are described below. 
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5.3.5.1 Inhalation Intakes 



For acute non‐cancer hazard, inhalation exposure is evaluated by directly comparing the acute 
concentration of COPC to an acute reference exposure level. For chronic non‐cancer hazard and 
cancer risk, inhalation exposure is estimated as shown below: 



Dose‐inh= 
Cair × ET × EF × ED



AT × 24
	



where:  



  Dose‐inh  =  Dose via inhalation exposure (μg/m3) 



  Cair  =  Concentration in air (μg/m3) 



  ET  =  Exposure time (hours/24 hours) 



  EF  =   Exposure frequency (days/year) 



  ED  =  Exposure duration (years) 



  AT  =  Averaging time period over which exposure is averaged, e.g.,  



      25550 days for 70 year cancer risk (days) 



5.3.5.2 Non‐inhalation Intakes 



For all non‐inhalation or multi‐pathway exposures, ENVIRON will rely on IRAP‐h to calculate 
intakes. IRAP‐h utilizes modeled dispersion factors and emission rates of chemicals in air to 
calculate soil‐based concentrations of COPCs based on deposition modeling results and other 
default assumptions. IRAP‐h then calculates medium‐specific concentrations of COPCs in water, 
vegetation, livestock (beef, pork, dairy products, poultry, and eggs), fish, and mother’s milk 
based on default parameters that account for uptake from soil and transfer to these media. For 
example, IRAP‐h uses defined plant uptake rates to calculate the concentration of COPCs in 
plants. From those medium‐specific COPC concentrations, IRAP‐h calculates a dose for each 
exposure medium and pathway based on established exposure parameters for each receptor 
populations.  



Ingestion of Soil 



Exposure via ingestion of soil is calculated as shown below:  



Dose‐soil_ing = 
Cs × GRAF × SIR × 10



‐9 × EF × ED



AT
	



Where:  



  Dose‐soil_ing  =  Dose through ingestion of soil (mg/kg BW‐day) 



  Cs  =  Concentration in soil (μg/kg) 
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  GRAF  =  Gastrointestinal relative absorption fraction, chemical‐specific  



      (unitless) 



  SIR  =  Soil ingestion rate (mg/kg BW‐day) 



  10‐9  =  Conversion factor (μg to kg) 



  EF  =   Exposure frequency (days/year) 



  ED  =  Exposure duration (years) 



  AT  =  Averaging time period over which exposure is averaged, e.g.,  



      25550 days for 70 year cancer risk (days) 



Dermal Exposure 
Dermal exposure via contact with soil is estimated as follows:  



Dose‐dermal = 
Cs × SA × SL × ABS × 10



‐9 × EF × ED



AT × BW
 



Where:  



  Dose‐dermal  =  Dose through dermal absorption (mg/kg BW‐day) 



  Cs  =  Concentration in soil (μg/kg) 



  SA  =  Surface area of exposed skin (cm2) 



  SL  =  Soil loading on skin (mg/cm2‐day) 



  ABS  =  Fraction absorbed across skin, chemical‐specific (unitless) 



  10‐9  =  Conversion factor (μg to kg) 



  EF  =   Exposure frequency (days/year) 



  ED  =  Exposure duration (years) 



  AT  =  Averaging time period over which exposure is averaged,  



      e.g., 25550 days for 70 year cancer risk (days) 



  BW  =  Body weight (kg) 



Ingestion of Plant Products 
The parameters used to calculate exposure via ingestion of plant products is shown in the 
following equation:  



Dose‐p = 
Cp × IP × GRAF × L × 10



‐6× EF × ED



AT
	



Where:  
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  Dose‐p =  Dose through ingestion of plant products (mg/kg BW‐day) 



  Cp  =  Concentration in plant type (μg/kg) 



  IP  =  Consumption of exposed, leafy, protected, or root produce (g/kg BW‐ 



      day) 



  GRAF  =  Gastrointestinal relative absorption fraction, chemical‐specific (unitless) 



  L  =  Fraction of exposed, leafy protected, or root produce that is homegrown  



      (unitless) 



  10‐6  =  Conversion factor (μg/kg to mg/g) 



  EF  =   Exposure frequency (days/year) 



  ED  =  Exposure duration (years) 



  AT  =  Averaging time period over which exposure is averaged, e.g.,  



      25550 days for 70 year cancer risk (days) 



Ingestion of Live Stocks 
Exposure via ingestion of animal products (pork, beef, dairy products, poultry, and eggs) is 
calculated as presented below:  



Dose‐a = 
Ca × IA × GI × L × 10



‐6× EF × ED



AT
	



Where:  



  Dose‐a =  Dose through ingestion of animal products (mg/kg BW‐day) 



  Ca  =  Concentration in animal product (μg/kg) 



  IA  =  Consumption of animal product, e.g. chicken, pork, eggs (g/kg BW‐ 



      day) 



  GI  =  Gastrointestinal absorption fraction, default of 1 (unitless) 



  L  =  Fraction of animal product homegrown 



  10‐6  =  Conversion factor (μg/kg to mg/g) 



  EF  =   Exposure frequency (days/year) 



  ED  =  Exposure duration (years) 



  AT  =  Averaging time period over which exposure is averaged, e.g.,  



      25550 days for 70 year cancer risk (days) 
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Ingestion of Mother’s Milk 
Exposure via consumption of mother’s milk (evaluated only for dioxins and furans) is estimated 
as: 



Dose‐m = 
Cm × BMI × EF × BP



AT
	



Where:  



  Dose‐m  =  Dose through ingestion of mother’s milk (mg/kg BW‐day) 



  Cm  =  Concentration in mother’s milk as a function of the mother’s exposure  



      through all routes and the contaminant half‐life in the body (mg/g milk)  



  BMI  =  Daily breast‐milk ingestion rate (g/kg BW‐day) 



  EF  =   Exposure frequency (days/year) 



  BP  =  Breast‐feeding period (years) 



  AT  =  Averaging time period over which exposure is averaged, e.g.,  



      25550 days for 70 year cancer risk (days)   



5.4 Risk Characterization  



This section describes the methods used to estimate potential adverse effects associated with 
exposures to COPCs emitted from the NGS. The results will be interpreted by comparison to 
acceptable thresholds of non‐cancer hazard and cancer risk identified by EPA (1991). IRAH‐h 
View will be used to implement HHRAP to compute excess lifetime cancer risk and non‐cancer 
chronic and acute hazards for each of the exposed populations and scenarios. Separate IRAP 
analyses will be conducted to characterize risks and hazards for the different scenarios listed in 
Section 3.4. 



5.4.1 Acute Non‐cancer Hazard 



The potential for acute inhalation effects will be evaluated by comparing the modeled one hour 
concentrations for each COPC with a chemical‐specific one hour acute toxicity value to yield an 
acute HQ. The equation used to calculate acute HQs is as follows: 



AHQi=
Ci



AIECi
	



Where: 
  AHQi  =  Acute hazard quotient for chemical i  



  Ci  =  One‐hour air concentration for chemical i (µg/m3) 



  AIECi  =  Acute inhalation Exposure Criteria for chemical i (µg/m³) 



The acute inhalation HQs for all COPCs will be summed to obtain a total HI for each receptor 
location:  
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HI = HQ1+ ⋯ + HQi 



5.4.2 Chronic Non‐cancer Hazard 



When evaluating chronic non‐cancer effects due to chemical exposures, a chemical‐ and 
pathway‐specific hazard quotient (HQ) will be calculated for each COPC at each receptor 
location. These HQs are summed to yield an overall hazard index, or HI. 



The equation used to calculate an inhalation HQ for each chemical is: 



HQ =
EC
RfC



	



Where: 
  HQi  =  Chronic hazard quotient for inhalation pathway, chemical i 



  ECi  =  Exposure air concentration for chemical i (µg/m3) 



  RfCi  =  Reference concentration for chemical i (µg/m3) 



The equation used to calculate a non‐inhalation HQ for each chemical is: 



HQ =
ADD
RfD



	



Where: 
  HQi  =  Chronic hazard quotient for non‐inhalation pathway, chemical i 



  ADDi  =  Average daily dose for chemical i (mg/kg‐day) 



  RfDi  =  Reference dose for chemical i (mg/kd‐day) 



The equation used to calculate a chemical‐specific multi‐pathway HQ is: 



HQMPi=  HQmulti‐pathway 1 	…+ HQmulti‐pathway i	



Where: 
  HQMPi    =  Chronic multi‐pathway hazard quotient for chemicali across all 



multi‐pathways 



  HQmulti‐ pathway i  =  Chemical‐specific HQ for each multi‐pathway exposure 



 
To evaluate the potential for adverse non‐cancer health effects from simultaneous exposure to 
multiple chemicals at each receptor location, the inhalation and non‐inhalation HQs for all 
chemicals and pathways are summed to yield an HI. The HI is thus estimated as follows: 



HI = (HQinh+ HQMP)1+ … + (HQinh+ HQMP)i	
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5.4.3 Cancer Risk 



Potential cancer risks will be estimated as the incremental probability that an individual will 
develop cancer over a lifetime (EPA, 1989) as a result of exposure to carcinogens present in 
Project emissions.  



Risks will be first calculated for each COPC at each discrete receptor location (grid receptors and 
sensitive receptors). Depending on the availability of appropriate toxicity criteria and on the 
characteristics of the COPC, these risks will be calculated for exposures to COPCs via inhalation 
and/or non‐inhalation (multi‐path) pathways. After chemical‐specific risks are calculated, all 
risks will be summed to yield an estimate of the total risk of cancer attributable to Project 
emissions at each receptor location. The equations to be used in these calculations are shown 
below. 



For each gridded receptor or sensitive receptor location, chemical‐specific cancer risks 
attributable to inhalation will be calculated as follows: 



	Cancer	Risk _ 	 EC 	 	URF 	



Where: 
  Cancer RiskInh_i  =  Lifetime excess cancer risk from inhalation exposure to  
        chemicali  
  ECi    =  Exposure air concentration of chemicali (µg/m



3)   
  URFi    =  Unit risk factor, chemical‐specific (µg/m3)‐1 
 



For each gridded receptor or sensitive receptor location with predicted concentrations of a 
multipath chemical, cancer risks attributable to multi‐pathway exposures will be calculated as: 



	Cancer	Risk _ 	 LADD 	 	CSF 	



Where: 
  Cancer Riskmulti i  =  Lifetime excess cancer risk from multi‐pathway exposure to 



chemicali  
  LADDi    =  Lifetime average daily dose (mg/kg‐day) 
  CSFi    =  Cancer slope factor, chemical‐specific (mg/kg)‐1 
 
The equation for calculating total chemical‐specific risk at a receptor location (inhalation alone 
or the sum of inhalation and multipath exposures) is as follows: 



Cancer RiskTotal‐Chemical = Cancer Riskinh_i+ Cancer Riskmulti‐pathway_i 		



Where:  
  Cancer RiskTotal‐Chemical   =  Total risk attributable to a chemical 
  Cancer RiskInh_i    =  Chemical‐specific risk due to inhalation exposure  
  Cancer RiskMulti‐pathway_i  =  Chemical‐specific risk due to multi‐pathway exposure 
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The equation for calculating total risk from all chemicals for each receptor location is: 



Cancer RiskTotal = Cancer Risk1+ Cancer Riski 		



Where:  



  Cancer RiskTotal   =   Total risk attributable to all chemicals at a receptor location 
  Cancer Risk1    =  Risk due to chemical 1 at receptor 
  Cancer Riski    =  Risk due to chemical i at receptor 
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6.0 MERCURY SPECIATION 



Mercury is emitted from the combustion units in different forms as described below. Each of 
these forms of mercury has the potential to impact human health. The NGS HHRA will develop 
an approach to account for the different forms of mercury in the emission estimates and 
calculated concentrations in ambient air and in the human health risk calculations. This section 
provides a brief overview of the phase allocation and speciation of mercury, and summarizes 
the methods ENVIRON will use to estimate emissions, calculate concentrations, and evaluate 
the potential human health impacts for each form of mercury as requested in the Draft RFP for 
the NGS HHRA (AECOM 2014). 



6.1 Forms of Mercury 



Mercury is ubiquitous and present in many forms in the environment. As mercury cycles 
through the environment between atmosphere, land, and water, it undergoes many complex 
chemical and physical transformations. The most common form of mercury is elemental, or 
metallic, mercury [Hg(0)]. Other forms of atmospheric inorganic mercury include gaseous 
oxidized or divalent mercury [Hg(2+)] and particulate‐bound mercury [Hg(p)]. Organic 
methylmercury is formed in water and sediments from oxidized mercury. The properties and 
chemical behavior of mercury vary with its oxidation state. Depending on the chemical form, 
exposure level, and dose, mercury could be toxic to human health. 



6.2 Mercury Emissions 



Emission rates for speciated inorganic mercury will be obtained from 2012 stack testing data at 
NGS.  



6.3 Mercury Ambient Air Concentrations 



Ambient air concentrations for each of the three forms of atmospheric inorganic mercury will 
be modeled using the AERMOD model. Hourly and annual concentrations will be calculated at 
each receptor location. Deposition fluxes will also be modeled to estimate concentrations of 
mercury that deposit to soil, surface water or plants as part of the human health risk 
calculations. The ambient air and deposition concentrations for the three mercury species will 
be used by ENVIRON to evaluate impacts on human health. 



6.4 Evaluation of Mercury in the HHRA 



ENVIRON will assume that the elemental mercury emitted into air is in the vapor phase; as 
such, the evaluation will only include exposure to this vapor‐phase elemental mercury by the 
inhalation pathway. A small fraction of vapor‐phase elemental mercury is expected to 
transform in the atmosphere into divalent mercury and subsequently be available for 
deposition onto the soil and non‐inhalation pathways; this will be modeled using the HHRAP 
guidance (EPA 2005). 



Separately, the divalent mercury emitted from the NGS exists in both a vapor phase and 
particle‐bound phase. For this HHRA, the deposited divalent mercury and methyl mercury will 
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be evaluated for a number of non‐inhalation exposure pathways (i.e. soil ingestion, dermal 
contact with soil, and consumption of home‐grown produce, livestock, fish, mother’s milk etc.). 
The phase allocation of different forms of mercury will be made according to information 
provided in Figure 2‐4 from HHRAP (EPA 2005). This accounts for the fraction of mercury 
entering the global cycle and that of mercury being deposited. 
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7.0 LEAD EVALUATION 



The Integrated Exposure Uptake Biokinetic model (IEUBK) (EPA 2010) will be used to compute 
lead blood levels in children. The model addresses exposure due to inhalation and ingestion of 
soil, household dust, water, and food. It predicts the risk of elevated blood lead (PbB) levels in 
children under the age of seven that are exposed to environmental lead from a variety of 
sources. The IEUBK model is the primary tool used by the EPA in determining risk‐based 
cleanup levels at lead contaminated sites.  



The incremental change in childhood blood level will be calculated in IEUBK based on lead 
concentrations to be present in each media estimated using IRAP. Modeled lead levels will be 
compared to the Centers for Disease Control (CDC) recommended maximum blood lead level of 
5 micrograms per deciliter (μg/dL) (CDC 2012). 
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8.0 UNCERTAINTIES 



Uncertainties are associated with the calculations and assumptions used in a HHRA. As 
indicated in the EPA Risk Assessment Guidelines (EPA 1989), it is important to evaluate such 
uncertainties so that the results of a risk assessment can be placed into the proper perspective. 
The overall approach that will be used in this HHRA is expected to be conservative and 
overestimate potential exposure. In addition to uncertainties in the emission estimates and air 
dispersion modeling, key uncertainties associated with the estimated exposures for potentially 
exposed populations in the vicinity of the NGS that will be discussed, including the following 
aspects: 



 COPC selection 



 Toxicity values 



 Estimation of exposure point concentrations 



 Exposure assumptions 



The key assumptions and rationale for those assumptions, their effect on estimates of health 
effects, and the magnitude of the effect will also be discussed. 



IRAH‐h View will be used to implement HHRAP to compute excess lifetime cancer risks and 
Hazard Index for each of the exposure populations and scenarios. Separate IRAP analyses will 
be conducted to characterize risks and hazards for different scenarios discussed in Section 3.4 
of this Work Plan. 
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 a fairly aggressive review of these materials in order to meet the overall EIS schedule, and are
 requesting your feedback on the attached comment form by May 12, 2014.


An Air Quality Analysis Strategy memo was distributed and discussed with the group on January 8,
 2014, and the protocols will address the modeling requirements and other technical work that were
 described in that Strategy.


Attached are the following documents for review
1. A Technical Support Document that describes the “Bookends”, and a separate associated


workbook, that provides yearly emissions for each of the NGS Regional Haze Technical
Working Group (TWG) scenarios.


2. The Near-Field Modeling Protocol.
3. A Deposition Area Memorandum that provides the modeling strategy and depicts the


revised study area for the Ecological Risk Assessment.
4. Human Health Risk Assessment (HHRA) Protocol.
5. A diagram that shows the different modeling protocols that will be submitted, and how they


fit together to provide a comprehensive assessment of air quality impacts from the
Proposed Action.


6. A comment sheet (form) is included to all Subgroup members to submit comments.


At a later time, we expect to receive and forward the far-field protocol and a protocol from KMC
 regarding modeling of mine operations.


Meeting Notice: We plan to hold a meeting and potentially a webinar/conference call on May 8 to
 discuss air quality issues and review as a group, at a time immediately following the regularly
 scheduled NGS/KMC Agency-Proponent EIS Consultant Monthly call.  If the remaining protocols are
 provided in the mean-time, those documents may be included in the meeting discussion as well.
  The meeting may be held at possible location in Denver or Phoenix. The specific location and
 webinar information will be forwarded later including by e-mail and Outlook®.  Please advise if you
 would like to participate in such a conference call.   


If you have questions or other input on this process, please e-mail or call me (970-999-3977) or Scott
 Ellis (scott.ellis@aecom.com, 970-530-3351).


We look forward to your participation in this important and challenging effort.
Regards
BRUCE


Bruce Macdonald 


Principal Scientist


SLR International Corporation



mailto:scott.ellis@aecom.com





Email: bmacdonald@slrconsulting.com
Direct: 970-999-3977
Office: 970-494-0805


1612 Specht Point Road, Suite 119, Fort Collins, CO, 80525, United States


www.slrconsulting.com


Confidentiality Notice and Disclaimer


This communication and any attachment(s) contain information which is confidential and may also be
 legally privileged. It is intended for the exclusive use of the recipient(s) to whom it is addressed. If you
 have received this communication in error, please email us by return mail and then delete the email from
 your system together with any copies of it. Any views or opinions are solely those of the author and do
 not represent those of SLR Management Ltd, or any of its subsidiaries, unless specifically stated.



mailto:bmacdonald@slrconsulting.com

http://www.slrconsulting.com/






From: Geselbracht, Jeanne
To: Lee, Anita
Subject: NGS-Kayenta update
Date: Wednesday, February 26, 2014 3:35:27 PM
Attachments: NGS-KMC Status Update-JAN 2014 Consolidated.pdf


Anita, I’m just passing along a status update on the NGS-Kayenta EIS work being done - in case you
 get any questions about all the agencies and studies involved.  We also recently received a formal
 request to become a cooperating agency on the EIS.  I don’t know yet if we will be one.
 
Jeanne Geselbracht
Environmental Review Section (ENF-4-2)
U.S. EPA Region 9 
75 Hawthorne Street
San Francisco, CA  94105


Phone: (415) 972-3853
 



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=BC375806A9EA4394BA2418872DCE3838-JGESELBR
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NAVAJO GENERATING STATION – KAYENTA MINE COMPLEX PROJECT 
ENVIRONMENTAL COMPLIANCE STATUS MONTHLY UPDATE 



 
JANUARY 2014 
 
The Navajo Generating Station (NGS) plant lease, and other grants of rights-of-way (ROWs) 
associated with NGS power generation and distribution begin to expire on December 22, 2019.  
A variety of Federal actions and approvals, including but not limited to approval of the plant 
lease, grants of ROW, and approval of a life-of-mine plan permit revision for the Kayenta Mine 
Complex (KMC), must occur in order to ensure continued operation of the NGS beyond 
December 22, 2019.  These Federal actions will require compliance with the National 
Environmental Policy Act (NEPA), the Endangered Species Act (ESA), and the National 
Historic Preservation Act (NEPA), among other statutes. The Department of the Interior, with 
the Bureau of Reclamation (Reclamation) as lead Federal agency for completing all of the 
environmental compliance requirements for the proposed NGS-KMC Project (Project), is 
initiating preparation of an environmental impact statement (EIS) to cover these Federal actions.  
The Office of Surface Mining Reclamation and Enforcement-Western Region (OSM) and 
Bureau of Indian Affairs-Navajo Region (BIA) are Key Cooperating Agencies (KCA) due to the 
nature of the Federal actions over which they have jurisdiction.  The Project proponents are the 
Salt River Project Agricultural Improvement and Power District (SRP), which is a co-owner and 
the operator of NGS, and Peabody Western Coal Company (PWCC), which operates KMC 
(collectively, referred to as the Project Proponents).  Many other Federal agencies will have 
actions or approvals associated with this proposed Project.  Reclamation will invite all Federal 
action agencies to participate as cooperating agencies in the preparation of the EIS.  The Navajo 
Nation and Hopi Tribe, whose trust assets would be directly affected by the proposed Project, 
also will be invited to become cooperating agencies.  Eligible governmental entities (including 
Indian Tribes,1 Non-Indian Agricultural (NIA) districts,2 and the Central Arizona Water 
Conservation District) that would be affected by increased Central Arizona Project (CAP) water 
costs associated with NGS-related decisions are anticipated to participate as cooperating 
agencies as well.   
 
This status update on the NGS-KMC Project EIS is being distributed to the regional managers of 
Federal agencies (Regional Task Force)3 that must take an action or provide an approval in order 
for the NGS or the KMC to operate from December 23, 2019, until December 22, 2044.  Any 
questions concerning the content of these reports should be directed to Ms. Sandra Eto of 
Reclamation’s LCR, Phoenix Area Office (PXAO):  623-773-6254, or seto@usbr.gov. 
 



                                                 
1 With the exception of the Ak-Chin Indian Community, all existing Indian Water Rights settlements regarding CAP 
water require the settling Tribe to pay for the energy component of water deliveries. 
2 NIA districts voluntarily relinquished their long term contracts for CAP water in return for interim use, through 
2030, of CAP excess water at energy-only prices. 
3 Reclamation’s Lower Colorado Region (LCR) is leading this task force which will, as necessary, address project 
timeliness and any intra- or inter-departmental issues requiring resolution, and will provide necessary direction, 
support, and resources. 
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SUMMARY 
 
1. Accomplishments to date: 
 



• Reclamation, OSM, BIA, SRP, and PWCC entered into a Memorandum of 
Understanding (MOU) in March 2013, which identifies the roles and responsibilities of 
each party, as well as some of the responsibilities of the yet to be selected third party 
contractor related to preparation of the NGS-KMC Project EIS.   



 
• On April 29, 2013, SRP, on behalf of the Project Proponents, executed a third party 



contract with AECOM (Contractor), which will assist Reclamation in preparing the EIS 
for the NGS-KMC Project.  Reclamation and AECOM have initiated use of 
technical/resource sub-groups (formerly called work groups) to facilitate identification of 
key technical issues, data needs, and evaluation considerations.  These technical sub-
groups meet approximately monthly to provide a forum for compiling and discussing 
information, validating impact analysis approaches, and considering impact mitigation 
measures.  Five technical sub- groups have been established thus far:  Biology/ESA; 
Cultural Resources/NHPA; Water Resources; Tribal Consultation; and Air Resources.   
 



• On May 1, 2012, OSM received a life-of-mine mining plan permit revision application 
from PWCC for the KMC.  This revision application identifies new mining areas; 
submission of additional information; road realignment; and incorporation of surface 
facilities shared with the Black Mesa Mine.  This application will need to be revised after 
a coal supply agreement between PWCC and SRP is re-negotiated in advance of its 
expiration in 2019, which may be influenced by NGS operational changes anticipated to 
result from the planned divestitures of the Los Angeles Department of Water and Power 
and Nevada Energy, and the passage of a final Best Available Retrofit Technology 
(BART) rule by the U.S. Environmental Protection Agency, which is expected in mid- to 
late-2014.    
 



• Reclamation held a “kick-off” meeting on June 13, 2013, for Federal agencies that have 
an action that must be taken in order for NGS operations to continue past December 22, 
2019.  General background information on the proposed Project was provided, including 
identification of major Federal actions that are associated with the proposed Project.   
 



• Invitations to the Navajo Nation and Hopi Tribe were sent out August 19, 2013, 
requesting initiation of government-to-government consultations for preparation of the 
EIS.  A similar invitation has been drafted for distribution to Arizona tribes that use CAP 
water.  Due to conflicting schedules and the Federal government furlough, these meetings 
have not yet been held.  Reclamation is planning to hold the consultation meetings in the 
March-April 2014 timeframe. 
 



• The Cultural Resources/NHPA sub-group held its first Cultural Resources Update 
Meeting (CRUM) on October 30, 2013.  The purpose of this initial meeting was to obtain 
feedback from Federal and Tribal agencies that may sign a Programmatic Agreement(s) 
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regarding NHPA Section 106 compliance.  Representatives from several non-
governmental organizations and interested individuals, who had not been invited but 
either came to the meeting or came to protest, also attended the meeting and were able to 
ask questions requesting clarification of the presenters; they also voiced opposition to the 
NGS-KMC Project, as well as dissatisfaction with the handling of cultural resources in 
the past. 
 



• Cultural resources-related work associated with Class I survey, identifying additional 
surveys and studies that are required, and developing a Programmatic Agreement(s) are 
progressing in a timely manner. 
 



• SRP entered into a contract with the consulting firm, ENVIRON, to conduct 
supplemental investigations needed to analyze impacts from the proposed Project.  One 
of the firm’s first tasks will be to implement a scope of work for development of an 
ecological risk assessment. This work will support preparation of both a Biological 
Assessment and the EIS.   
 



• Work is progressing on developing a Project website for the public and publication of a 
newsletter; these publications are anticipated to be made available to the public shortly 
before the Notice of Intent (NOI) to prepare an EIS is published in the Federal Register 
in May 2014.  Public scoping meetings are anticipated to be scheduled to occur June 9-
20, 2014. 
 



• Letters inviting Federal action agencies to become Cooperating Agencies on the EIS are 
being prepared and will be sent out in February 2014. 
 



• Two tables are attached.  Table 2014-01.1 identifies major activities accomplished, by 
Federal agency, as of January 2014; Table 2014-01.2 identifies progress accomplished by 
statute or process as of January 2014, along with the next month’s projected work. 
 



2. Progress in achieving our targets:  All major targets have been achieved thus far. 
Establishment of the Project website has been reprogrammed with a target date of February 
2014 which is still several months in advance of the NOI to prepare an EIS is published in 
the Federal Register (Due to scheduling conflicts with public hearings on the draft EIS for 
the Four Corners Power Plant Project and public scoping meetings for the NGS-KMC Project 
EIS, publication of the NOI to prepare an EIS in the Federal Register and carrying out public 
scoping meetings for the NGS-KMC Project EIS have been delayed about 2-1/2 months.).   



 
3. Status of progress compared to the EIS preparation schedule:  AECOM provided a revised 



schedule in December 2013, reflecting a draft EIS in Summer 2016, final EIS in Fall 2017, 
and a Record of Decision in late Fall 2017.  Adjustments will be made when revising the EIS 
work plan schedule in an attempt to absorb any delays to the degree practicable to maintain 
these milestones.     



 
4. Areas of concern:  None.    





http://flh.fhwa.dot.gov/other/exit.htm?link=http://www.bia.gov/








 



 



DEPARTMENT OF THE INTERIOR 



4 
JANUARY 2014 ►ENVIRONMENTAL COMPLIANCE 



MONTHLY STATUS UPDATE 



 



            



 
RELATED EVENTS 
 
• On July 30, 2013, Navajo Nation’s President Ben Shelly signed legislation passed by the 



Navajo Nation Council, approving the NGS lease extension.  The legislation extends the 
plant lease for an additional 25 years, from December 23, 2019 through December 22, 2044.  
The NGS co-owners must sign the lease extension.  After Reclamation has completed NEPA, 
ESA, and NHPA compliance, the Secretary of the Interior may issue a Record of Decision 
(ROD).4  
 



• EPA issued its proposed Best Available Retrofit Technology (BART) rule for the NGS in 
January 2013.  On July 26, 2013, the Technical Work Group (TWG)5 submitted an 
agreement that included, among a number of appendices, Appendix B - “Reasonable 
Progress Alternative to BART” for EPA’s consideration.  On October 22, 2103, EPA 
published a Federal Register Notice (78 FR 62509-62523) containing a Supplemental BART 
Proposal for NGS, requesting public comment on the two scenarios described in its initial 
Notice, as well as a “Better than BART” alternative based upon the scenario detailed in 
Appendix B of the TWG Agreement.  EPA conducted public hearings at five locations in 
Arizona from November 12-15, 2013, and extended the public comment period until 
January 6, 2014.  Reclamation attended all five public hearings, as well as EPA’s tribal 
consultation with the Arizona Tribes in December 2013.  A final BART decision is 
optimistically anticipated to occur in late Summer 2014. 
 



• The Hopi Tribal Chairman election was held in November; the new Chairman is Herman 
Honanie, former Vice-Chairman.  He attended EPA’s Tribal Consultation on BART in 
December 2013. 



 
CURRENT EIS MILESTONE SCHEDULE 



 
Major Milestones Date(s) 



Conduct Tribal consultations Spring 2014 
Notice of Intent (NOI) published in Federal Register Late Spring 2014 
Public scoping period (meetings June 9-20, 2014) Summer 2014 
Develop DEIS Fall 2014 – Fall 2016 
Notice of Availability (NOA) for DEIS in Federal Register Winter 2016 
Public comment period Winter 2016-2017 
NOA for FEIS in Federal Register Fall 2017 
Finalize, sign, publish RODs Late Fall 2017 
Appeal period Winter 2017-2018 
Revised as of 02/14/2014 



                                                 
4 Separate RODs may be issued for the KMC-related actions; however, a final decision has not yet been made. 
5 The TWG was established in late March 2013 by SRP.  The purpose of the TWG, which includes SRP, the Navajo 
Nation, the Gila River Indian Community, the Environmental Defense Fund, the Central Arizona Water 
Conservation District, Western Resource Advocates, and the Department of the Interior/Bureau of Reclamation, was 
to explore “Better than BART” alternatives. 
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HISTORICAL BACKGROUND  
 
NGS is a 2,250 megawatt (MW) coal-fired power plant located on land leased from the Navajo 
Nation in northern Coconino County near Page, Arizona.  It has three 750 MW generating units, 
which provide baseload power to customers in Arizona, Nevada, and California.  NGS has five 
co-owners, including SRP, which also operates the plant.  In addition to SRP, which holds a 
21.7% share, the other co-owners and their share of ownership are as follows:  Los Angeles 
Department of Water and Power (21.2%); Arizona Public Service Co. (14.0%); Nevada Energy 
(11.3%); and Tucson Electric Power (7.5%).  Moreover, the United States has an entitlement to 
24.3% of the power produced at NGS, which is held by SRP for the use and benefit of the United 
States.  Together, these six entities are referred to as the “NGS participants.”  All six NGS 
participants have the same roles and responsibilities regarding major operation- and expenditure-
related decisions which require consensus among and agreement of all six NGS participants.   
 
The power held by SRP for the use and benefit of the United States is managed by Reclamation 
on behalf of the Secretary of the Interior.  This Federal share is used to deliver more than 1.5 
million acre-feet of Colorado River water annually through the CAP facilities, from Lake Havasu 
in western Arizona to agricultural users, Indian Tribes, and millions of municipal water users in 
Maricopa, Pinal, and Pima counties, Arizona.  Revenues from sale of the United States’ share of 
power not needed for CAP water deliveries (“surplus power”) are used to help defray repayment 
costs of CAP construction, and to fund Indian water settlements in central Arizona. 
 
Coal used by NGS is supplied by PWCC’s Kayenta Mine, which is located about 80 miles 
southeast of NGS; the coal is delivered via electric railroad.  The KMC is located on about 
44,073 acres of land leased within the boundaries of the Hopi Tribe and Navajo Nation Indian 
Reservations in northern Navajo County, near the town of Kayenta, Arizona.  Both NGS and the 
KMC are major contributors to the economies of the Navajo Nation, the Hopi Tribe, the city of 
Page, Coconino County, and the state of Arizona.  NGS employs approximately 580 people, 
more than 83% of whom are Navajo.  The KMC employs approximately 430 people, more than 
80% of whom are Native American.  Additionally, the annual maintenance program at NGS 
employs up to 1,000 temporary contract workers. 
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TABLE 1.  STATUS OF FEDERAL ACTIONS BY AGENCY as of January 31, 2014 
 



FEDERAL ACTION AGENCY ACTION 
# ACTION DESCRIPTION STATUS 



Department of the Interior 
 



Bureau of Reclamation (LCR) 



1 Oversee preparation of the EIS 



▪ Regularly scheduled bi-weekly calls with AECOM, 
Reclamation, OSM, and BIA, and monthly call adding the 
Project Proponents continued.   
▪ SRP has developed operating scenarios for the TWG 
Agreement “Better than BART” alternative (TWG 
Alternative); these will be reviewed by Reclamation and 
AECOM and considered when developing assumptions to 
support modeling of future conditions. 
▪ PWCC is completing update of the N-aquifer model to 
the latest version of MODFLOW software; Reclamation is 
finalizing an agreement with USGS to review the model 
pursuant to the Peer Review Plan; discussions regarding 
future water demands are ongoing through the Water 
Resources Sub-Group which now includes representation 
from Navajo Nation and Hopi Tribe. 
▪ AECOM submitted to SRP scopes of work for conducting 
an ecological risk assessment and human health risk 
assessment, as well as an air quality study approach.  The 
work will be carried out by SRP’s contractor, through 
coordination with Reclamation and AECOM.   
▪ Work on a public website, newsletter, and compilation of 
a stakeholder distribution list continue. 
▪ Purpose and Need statement nearing finalization; draft of 
the NOI being circulated internally for review. 



2 Complete ESA Section 7 consultation with FWS 
▪ Reclamation has received some responses to requests 
for species lists sent to State and Tribal offices in 
December; additional requests will need to be made.  
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3 Complete NHPA Section 106 consultation with AZ 
SHPO, NNTHPO, UT SHPO, NV SHPO 



▪ Subcontractor is nearing conclusion of Class I survey 
work. 
▪ Reclamation staff continues to reach out to state and 
tribal historic preservation staff.   
▪ Reclamation and subcontractor met with PWCC and 
SRP, and the Kaibab and Prescott National Forest 
archaeologist in late January 2014 to discuss PA 
approach; discussions with interested parties are 
anticipated to continue through February, ending with a 
wrap-up session with OSM and BIA. 



4 Prepare Record(s) of Decision covering Departmental 
actions 



 



5 
Renew easements for the Southern and Western 
transmission line systems pursuant to the 1902 
Reclamation Act (32 Stat. 388) as amended 



Currently, the BLM permit for the Western transmission 
line has LADWP as the permittee; SRP is seeking 
approval to act on behalf of the NGS Participants in 
renewing the grants of ROW. 



6 
Approve or consent to contracts and other 
arrangements as an NGS Participant to extend the 
NGS Project operations through 2044 



The NGS plant lease extension was approved by the 
Navajo Nation and signed into law by President Shelly on 
7/30/2013.  The NGS owners must sign the extension; the 
United States is not a signatory to the lease but must 
approve the lease extension. 



 
 



Bureau of Reclamation (UCR) 



1 



Develop and approve a renewal of the Contract for 
Water Service from Lake Powell covering operations 
through 2044 pursuant to: Article 2 of the January 17, 
1969 Water Service Contract; 1902 Reclamation Act 
(32 Stat. 388) as amended; and 1956 Colorado River 
Storage Project Act (70 Stat. 105), as amended 



▪ Staff participation in ongoing coordination calls as 
needed.  
▪ Staff participation on a discussion regarding renewal of 
the water service contract with SRP for water used at 
NGS.   
 



2 
Issue a new license for the railroad crossing under 
the Glen Canyon Shiprock 230-kV line, Contract No. 
14-06-400-5882 pursuant to the 1902 Reclamation 
Act (32 Stat. 388) as amended 



 



 
 Office of Surface Mining 



Reclamation and Enforcement 
(Western Region) 



1 
Approve a permit revision application for changes in 
the KMC life-of-mine (LOM) mining plan, relocation of 
a public road, addition of facilities, and a permit 
boundary adjustment pursuant to Surface Mining 



▪ OSM and SRP are renegotiating the coal supply 
agreement in light of the recently submitted Technical 
Work Group Better than BART alternative, which would 





http://flh.fhwa.dot.gov/other/exit.htm?link=http://www.bia.gov/








 



 



DEPARTMENT OF THE INTERIOR 



 
 



NAVAJO GENERATING STATION-KAYENTA MINE COMPLEX PROJECT 
JANUARY 2014 ►MONTHLY STATUS UPDATE  ► BY FEDERAL AGENCY 



 



 



           
3 



Control and Reclamation Act of 1977 (SMCRA) (30 
USC § 1201 et seq.) 



result in a reduction in the annual coal requirement; this 
would result in changes to the LOM Plan 
▪ PWCC will need to revise its LOM Plan Revision 
application once the coal supply agreement negotiations 
have been completed.   
▪ PWCC anticipates submitting an updated LOM Plan 
Revision application in April 2014; OSM requested 
Reclamation shift the public scoping meetings to June 
2014 to avoid overlap with the Four Corners Power Plant 
Project EIS public hearings, and coincide with SMCRA 
informal conferences on the KMC LOM Plan Revision 
application.   



 
 



Bureau of Indian Affairs (Navajo 
Region) 



1 Approve the NGS Project lease(s) pursuant to 25 
USC § 415(a) and 25 CFR Part 162 



▪ BIA staff participation in sub-groups; participation in bi-
weekly status calls and monthly Key Cooperating 
Agencies/Project Proponent calls. 
▪ Initiated preparation of presentation for Tribal 
Consultation meeting 



2 
Renew or issue new Grants of ROW and Easements 
for the NGS Project on the Navajo Reservation 
pursuant to 25 USC Part 323 and 25 CFR Part 169 



▪ BIA and SRP staff discussed process for providing lease 
application to BIA for review. 



3 
Renew or issue new grants of ROW and Easements 
for off-lease KMC facilities on lands within the Navajo 
Reservation pursuant to 25 USC Part 323 and 25 
CFR Part 169 



 



4 Approve realignment of Navajo Route 41 pursuant to 
30 CFR § 761.14(b) 



 



 
 Bureau of Indian Affairs (Western 



Region) 1 Coordinate environmental compliance related to 
assigned tribes 



▪ BIA staff participation in Tribal Consultation Sub-group 
and Reclamation-AECOM/OSM/BIA conference calls. 



 
 



Bureau of Land Management 
(Arizona State Office) 1 



Approve changes to the KMC Resource Recovery 
and Protection Plan (mining plan) pursuant to 25 CFR 
Part 216; 43 CFR Part 3480 



NO CHANGE 
▪ Several telephone calls between BLM AZ State Office staff and 
Reclamation regarding cooperating agency status, and whether 
or not BLM will use a BLM national leader to coordinate among 
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the BLM state/district offices.   



 
 



Bureau of Land Management 
(various Districts) 1 



Renew or issue new ROWs across BLM lands in 
Arizona, Utah, and Nevada pursuant to 43 USC Part 
961 



NO CHANGE 
▪ BLM AZ, NV, and UT office staff participated in a conference 
call with SRP regarding submission of application(s) for renewal 
of ROWs on BLM-managed lands used for NGS transmission 
lines.  BLM (AZ-acting as point) will be discussing processing of 
these applications with its DC office.  It is believed BLM realty 
staff will be unable to participate in the EIS until/unless an 
application is filed; due to a series of legal questions and 
unknowns (related to LADWP’s status as an NGS owner), SRP 
currently cannot provide an estimate as to when an application 
will be filed. 



 
 



Fish and Wildlife Service 1 Issue a Biological Opinion pursuant to Section 7 of 
the ESA 



▪ An interagency coordination “consultation team” 
consisting of one representative from each Federal 
agency, solicitor(s), and project proponent(s) held an initial 
call in December; the next one is scheduled for February 
2014. 



 
 



National Park Service 
 



1 



Renew or issue a new ROW permit to cover a portion 
of the underground water intake (tunnel) system that 
supplies water to NGS. The renewed or newly issued 
permit would replace ROW Permit No. RW GLCA-06-
002, granted pursuant to 16 USC Part 79 and expiring 
in 2032, to cover the period until 2044 



▪ NPS-Grand Canyon NRA staff has participated in both 
air and water-related resources sub-group meetings.  
▪ NPS-Air Resources (Denver) staff provided comments on 
the Air Quality study approach, and suggested addition of 
specific air quality staff onto the air resources sub-group. 



2 
Renew ROW for portion of the Western Transmission 
System on the Glen Canyon National Recreational 
Area pursuant to 16 USC Part 5 & 36 CFR Part 14 



 



 



Army Corps of Engineers 1 
Approve Section 404 permit modifications and a 
renewal for the KMC pursuant to the CWA 33 USC 
Part 1342; 33 CFR Parts 320, 323, 325 



There may not be any modifications to existing section 404 
permits and thus there would be no action for the Corps of 
Engineers. 
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Environmental Protection 
Agency (Region VIII) 1 



Approve National Pollution Discharge Elimination 
System (NPDES) permit modifications and a renewal 
for the Kayenta Complex pursuant to the CWA (33 
USC Part 1342); 40 CFR § 124.9 



No current activity 



 U.S.D.A. Forest Service 
 



Kaibab National Forest 1 
Renew or issue new ROWs across the Kaibab 
National Forest in Arizona, that were originally 
granted pursuant to the Act of March 4, 1911 (36 Stat 
1253, as amended by P.L. 307, 66 Stat. 95) 



NO CHANGE 
▪ Forest Service Region 3, Kaibab and Prescott NF staffs 
participated in a conference call with SRP to discuss submission 
of application(s) for renewal of ROWs on FS-managed lands 
used for NGS transmission lines.  FS Region 3 staff will internally 
discuss the processing of these applications.    



Prescott National Forest 1 
Renew or issue new ROWs across the Prescott 
National Forest in Arizona, that were originally 
granted pursuant to the Act of March 4, 1911 (36 Stat 
1253, as amended by P.L. 307, 66 Stat. 95) 



 
Frequently used acronyms: 



AES Arizona Ecological Services, FWS 
ASAP as soon as possible 
AZ Arizona 
BART Best Available Retrofit Technology 
BIA Bureau of Indian Affairs 
BLM Bureau of Land Management, Department of the Interior 
CAP Central Arizona Project 
CRUM Cultural Resources Update Meeting 
CWA Clean Water Act 
EIS environmental impact statement 
EPRI Electrical Power Research Institute 
ERA ecological risk assessment 
ESA Endangered Species Act 
FCPP Four Corners Power Plant 
FS Forest Service, U.S. Department of Agriculture 
FWS U.S. Fish and Wildlife Service, Department of the Interior 
HHRA human health risk assessment 



ITCA Inter Tribal Council of Arizona 
KCA Key Cooperating Agency or Agencies (OSM and BIA) 
KMC Kayenta Mine Complex 
kV kilovolt; one thousand volts 
LADWP Los Angeles Department of Water and Power 
LCR Lower Colorado Region, Reclamation 
LOM life-of-mine 
MOU Memorandum of Understanding 
N-aquifer Navajo Aquifer 
NEPA National Environmental Policy Act 
NF National Forest 
NGS Navajo Generating Station 
NHPA National Historic Preservation Act 
NNTHPO Navajo Nation Tribal Historic Preservation Officer 
NOI Notice of Intent to Prepare an EIS 
NPS National Park Service, Department of the Interior 
NRA National Recreation Area 
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NV Nevada 
OSM Office of Surface Mining Reclamation and Enforcement 
P.L. Public Law 
PA Programmatic Agreement 
PP Project Proponents (PWCC and SRP) 
PWCC Peabody Western Coal Company 
Reclamation Bureau of Reclamation, Department of the Interior 
ROW right-of-way 
SHPO State Historic Preservation Officer 
SRP Salt River Project Agricultural Improvement and Power District 
TCP traditional cultural property 
TWG Technical Work Group 
UCR Upper Colorado Region, Reclamation 
USGS U.S. Geologic Survey, Department of the Interior 
UT Utah 
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TABLE 2.  STATUS OF FEDERAL ACTIONS BY STATUTE/PROCESS as of January 31, 2014 
 
NATIONAL ENVIRONMENTAL POLICY ACT 



Previous Work 
(Apr 2012 – Dec 
2013) 



▪ A memorandum of understanding (MOU) was executed in March 2013, which described the major roles and responsibilities of Reclamation as lead 
federal agency, OSM and BIA as key cooperating agencies (KCA), and the project proponents (PP), in completing environmental regulatory requirements 
for the NGS-KMC Project. 
▪ Reclamation selected a third-party Contractor to assist in preparation of an EIS, after conferring with OSM and BIA; SRP executed a contract with 
AECOM on April 29, 2013.   
▪ Reclamation and AECOM hosted a “kick-off” meeting for all Federal action agencies, Navajo Nation and Hopi Tribe staff, and Project Proponents on 
June 13, 2013. 
▪ SRP has hired a contractor to conduct the ecological risk assessment (ERA), human health risk assessment (HHRA), and related air modeling work. 



Reporting Month 
Accomplishments 



▪ Work on a project website for the public continues. 
▪ The ERA and HHRA scopes of work, and air quality study approach have been transmitted to SRP.  
▪ Issues regarding the purpose and need statement are in final stages of resolution; Notice of Intent to prepare an EIS (NOI) has been drafted and 
internal review has been requested. 
▪ Reclamation requested that OSM share a copy of its FCPP Project EIS to ensure consistency, where appropriate, between the assumptions being used 
in the FCPP-Pinabete Project and the NGS-KMC Project, consistent with discussions held in September between Reclamation/AECOM and OSM.  
▪ Water Resources sub-group focused on groundwater studies needed to support the SMCRA Probable Hydrologic Consequences, as well as the EIS; 
efforts continued to conclude a cooperative agreement between Reclamation and USGS, regarding USGS’ peer review of the groundwater model work.   
▪ SRP hired a consultant to conduct the ERA, HHRA, and related air modeling work. 
  Reclamation sent out invitations to the Navajo Nation and Hopi Tribe requesting participation as cooperating agencies in preparation of the EIS. 
▪ The public scoping meetings will be held June 9 – 20, 2014; Reclamation has distributed the stakeholder list to the KCA for review and update. 



Next Month’s 
Projected Work 



▪ PWCC will be given direction regarding assumptions for future water demands so that groundwater model runs may commence. 
▪ A meeting will be held with SRP’s consultant to assist the consultant in developing a proposal for the ERA- and HHRA-related work. 
▪ A draft NOI will be sent to the KCA and PP for comments. 
▪ Reclamation will send out invitations, to all federal agencies having an action under the proposed project, requesting participation as cooperating 
agencies in the preparation of the EIS. 



 
 
ENDANGERED SPECIES ACT 



Previous Work 
(Apr 2012-Dec 
2013) 



▪ On December 10, 2012, SRP hosted a presentation by the Electric Power Research Institute (EPRI) contractors performing an ERA on the effects of 
pollutant emissions (arsenic and mercury) on native fish in the San Juan River.  The study has been contracted to EPRI by SRP and Arizona Public 
Service, who anticipate it will be used in preparing the Biological Assessments for both the FCPP-Pinabete Project and the NGS-KMC Project.  
Reclamation and OSM biologists attended; BIA participated by telephone.   
▪ FWS confirmed the Phoenix AES, Flagstaff Field Office, will take the lead role in this consultation; its New Mexico native fish staff also will participate. 
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  Reclamation sent out a request to State and Tribal agencies for species lists for areas affected by the proposed action. 
Reporting Month 
Accomplishments 



▪ Reclamation has received some responses to its request for species lists. 



Next Month’s 
Projected Work 



▪ A second “inter-project coordination team” conference call is scheduled for February 4, 2014. 
▪ Reclamation will follow-up on requests for species lists 
▪ Reclamation will schedule meetings with biology staff from applicable land management agencies 



 
 
NATIONAL HISTORIC PRESERVATION ACT 



Previous Work 
(Apr 2012-Dec 
2013) 



▪ Reclamation staff met with the Arizona, Nevada and Utah State Historic Preservation Officers regarding the proposed project, gathering information 
regarding previous surveys that have been conducted and recommendations for further work.  Case numbers were assigned for use on all subsequent 
correspondence regarding this project by the NV and UT SHPOs.  
▪ Reclamation staff met with the Navajo Nation’s Cultural Resource Manager to informally discuss the NGS-KMC Project as it relates to cultural 
resources.  Several issues were identified that will be addressed when developing the proposed approach to Section 106 consultation, most notably the 
need to look at the ethnographic landscape of Black Mesa and how the Navajo are tied to this landscape.   
▪ Reclamation met with staff from the Hopi Cultural Preservation Office and three other Hopi tribal members, to informally discuss the Project and tribal 
concerns regarding cultural resources.  Consideration of traditional cultural properties (TCP), which may only be recognized by tribal archaeologists, and 
resurvey of project lands were raised as concerns.   
▪ Letters to the State Historic Preservation Offices for AZ, UT, and NV, and Advisory Council on Historic Preservation were sent out inviting them to 
participate in the NHPA Section 106 process; responses were requested by end of August. 
▪ Reclamation held a Cultural Resources Update Meeting in Flagstaff at the Museum of Northern Arizona from 9 am to 3 pm on 10/30/2013.  The purpose 
of this initial CRUM was to provide background information regarding Reclamation’s Section 106 process for the project, and to seek input on the 
development of the Programmatic Agreement and other NHPA/106-related issues.  A total of about 55 people attended:  30 invited participants and 25 
members of the general public. 
▪ Reclamation is preparing a Programmatic Agreement(s) (PA) to address all actions associated with the NGS-KMC project. To collect required 
information for the PA, individual meetings have been held with the Hopi, Navajo, Zuni, Bureau of Land Management (Arizona State office), and the AZ, 
NV, and UT State Historic Preservation Offices.  These individual meetings will continue with other interested parties.   



Reporting Month 
Accomplishments 



▪ Meetings to discuss the outline of the draft PA were held in late January 2014 with PWCC and SRP, and the Prescott and Kaibab National Forest 
archaeologists for their input on the PA..  



Next Month’s 
Projected Work 



▪ Reclamation is planning to visit the Moapa and Kaibab Paiute Bands for an informal discussion on NGS. 
▪ Reclamation and the SRI Foundation plan to schedule and if possible meet with OSM and BIA to discuss work related to Section 106 compliance, 
update them on our previous discussions related to preparing the PA, and seek their input on the draft Programmatic Agreement being prepared. 
Reclamation will work with SRP to begin Class III cultural resource survey of the Western Transmission Line ASAP in 2014, and also to begin 
ethnographic studies for Navajo, Hopi, and Zuni. 
▪ Reclamation will initiate discussions with OSM and BIA regarding a proposal to request that the Navajo and Hopi tribes start collecting information on 
Traditional Cultural Properties/Sacred Sites/Landscapes; this could be accomplished under a contract with SRP 
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▪ Consideration is being given to undertaking a Class II cultural resource survey at the Kayenta Mine, to validate the cultural resource data collected in 
the late 1960s-1980s. 



 
TRIBAL CONSULTATION  
Previous Work 
(Apr 2012-Dec 
2013) 



▪ Reclamation finalized tribal consultation invitations to the Navajo Nation President and Hopi Tribe Chairman, which were sent out on August 19, 2013.   
▪ Reclamation has established contact with the Inter Tribal Council of Arizona (ITCA), which has offered to assist Reclamation in setting up a joint tribal 
consultation with the CAP Tribes; individual consultations also will be offered. 



Reporting Month 
Accomplishments 



▪ There has been no progress in establishing dates to meet with either the Navajo Nation or Hopi Tribe to initiate Government to Government 
consultation. 
▪ ITCA reached out to its members but thus far has not heard from anyone regarding the desire to meet with Reclamation to learn more about the project.   
▪.Reclamation renewed its efforts to schedule government-to-government tribal consultations with the Navajo Nation and Hopi Tribe for February-March; 
no response other than confirmation of the request by the Navajo Nation has been received. 



Next Month’s 
Projected Work 



▪ Reclamation will request government-to-government tribal consultation with the CAP tribes.   



 
 
List of frequently used acronyms: 



AES Arizona Ecological Services, FWS 
AZ Arizona 
BIA Bureau of Indian Affairs 
CAP Central Arizona Project 
CRUM Cultural Resources Update Meeting 
EIS environmental impact statement 
EPRI Electrical Power Research Institute 
ERA ecological risk assessment 
FCPP Four Corners Power Plant 
FWS U.S. Fish and Wildlife Service, Department of the Interior 
HHRA human health risk assessment 
ITCA Inter Tribal Council of Arizona 
KCA Key Cooperating Agency or Agencies (OSM and BIA) 
KMC Kayenta Mine Complex 
MOU Memorandum of Understanding 
NGS Navajo Generating Station 



NHPA National Historic Preservation Act 
NOI Notice of Intent to Prepare an EIS 
NV Nevada 
OSM Office of Surface Mining Reclamation and Enforcement 
PA Programmatic Agreement 
PP Project Proponents (PWCC and SRP) 
PWCC Peabody Western Coal Company 
SHPO State Historic Preservation Officer 
SRP Salt River Project Agricultural Improvement and Power District 
TCP traditional cultural property 
USGS U.S. Geologic Survey, Department of the Interior 
UT Utah 



 





http://flh.fhwa.dot.gov/other/exit.htm?link=http://www.bia.gov/







